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FOREWORD 


This  is  one  of  several  projects  managed  and  cost  shared  by  Bath  I  ron  Works 
Corporation  as  part  of  the  National  Shipbuilding  Research  Program.  The 
program  is  a  cooperative  effort  between  the  Maritime  Administration's  Off  i  ce 
of  Advanced  Ship  Development  and  the  U.S.  Shipbuilding  Industry. 

The  U.S.  Shipbuilding  Standards  Long  Range  Plan  recommends  program 
for  standards  development  for  the  next  decade.  The  plan  addresses  the  logic 
and  basic  considerations  required  to  organize  and  implement  operating 
procedures. 

The  task  was  assigned  by  subcontract  to  I  HI  Marine  Technology  of  New 
York  a  division  of  Ishikawajima-Harima  Heavy  Industries  Co.,  Ltd.  of  J  apan. 
Mr.  Y.  Ichinose  of  IHI-MT  directed  the  project.  He  was  assisted  by  Mr.  S. 
Hirano,  of  I  HI,  Aioi  J  apan. 

Mr.  J  ohn  C.  Mason  of  Bath  Iron  Works  Corporation  provided  overall 
guidance  and  direction  for  this  project.  Mr.  Samuel  Wolkow  of  BIW  coordinated 
the  compilation  of  the  background  data  and  arranged  the  shipyard  surveys.  He 
also  supervised  the  finel  editing  and  composition  of  this  report. 
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RECOMMENDED  U.S.  SHIPBUILDING 
STANDARDS  PEOGRAM 
LONG-RANGE  PLAN 

VOLUME  I  -  FINAL  REPORT 


A.  EXECUTIVE  SUMMARY 


0.1  BACKGROUND  AND  TASK 
OBJ  ECTIVE 

During  the  past  three  yearn,  a  major  effort  has 
been  established  under  the  National  Shipbuilding 
Research  Program  to  support  the  development  and 
implementation  of  standardization  in  the  U.S. 
shipbuilding  industry.  While  significant  progress 
has  been  made  during  the  preliminary  phase  of  this 
program,  it  was  the  consensus  of  the  program 
participants  and  other  key  industry  representitives 
that  expert  assistanace  should  be  solicited  to  formally 
recommend  astandards  long-range  plan  for  the  U.S. 
Shipbuilding  industry.  A  plan  that  would  include 
standard  program  goals,  objectives,  plans,  priorities, 
and  other  necessary  courses  of  action. 

With  this  background,  I  HI  Marine  Technology, 
Inc.,  an  American  subsidiary  of  Ishikawajima- 
Harima  Heavy  Industries  Co.,  Ltd.  (I HI).  J  apan, 
was  selected  to  perform  the  task  as  described  above. 

The  principal  objective  of  this  task  is  to  present 
a  written  recommmended  long-range  plan  for  the  U.S. 
Shipbuilding  Standards  Program  baaed  upon  the 
knowledge  and  experience  of  the  J  apanese  ship¬ 
building  industry,  Specifically,  IHI. 

The  proposed  long-range  plan  includes  recom¬ 
mendations  placing: 

—  primary  emphasis  on  near  term  (2-3  years) 
priorities  and  alternative  courses  for  action  to 
achieve  maximum  benefits  from  standardi- 
zation  at  both  indstry-wide  and  individual 
shipyard  levels,  and 

—  secondary  emphasis  on  development  of  longer 
term  (5-20  yearn)  gods  to  serve  as  planning 
guidance  for  ongoing  efforts 


0.2  TASK  REPORT  -  FORMAT 

The  task  report  is  compiled  in  two  volumes. 
Volume  I  includes  the  executive  summary,  the 
logic  and  basic  considerations  for  establishing 


standardization  goals,  how  to  categorize  and 
prioritize  the  standards,  organizational  structures 
for  development  and  implementation  of  standards, 
benefits  of  standardization  end  other  necessary 
guidelines  to  execute  thestandards  long-range  plain 

The  following  appendices  are  included  for  ref¬ 
er  enc: 

Appendix  l-A-Background  Survey  Summary 

Appendix  l-B  -  Standadization  in  the 
Japanese  Shipbuilding  Industry 

Volume  II  summarizes  the  recommended  long- 
range  plan  for  the  U.S.  shipbuilding  industry  with 
specific  guidelines  and  recommendations  for  im¬ 
plementation. 

The  following  appendices  are  attached 

Appendix  1 1 -A  —  Standards  Category  Tree 
Structure 

Appendix  I  l-B  —  standards  Priorities 

Appendix  ll-C  —  Contents  of  Standards 
Publications 

Appendix  ll-D  —  Examples  of  System  Codes 

Reference  material  used  to  develop  Appendix 
I  l-B  (Standardization  priorities)  consists  of  a 
summary  of  existing  U.S.  and  foreign  shipbuilding 
standards  (based  on  a  1979  U.S.  Survey),  and  a 
listing  of  current  U.S.  Navy  standard  specifications. 


0.3  BACKGROUND  SURVEY 

The  task  began  on  March  6,  1981,  with  a 
background  survey  of  past  and  currant  standards 
activities  and  the  needs  of  the  U.S.  shipbuilding 
industry.  A  Summarizette port  is  attached  as 
Appendix  I -A 

Principal  fi dings  of  the  survey  were  as  follows: 

—  There  are  a  great  number  of  existing  standards 
that  can  be  utilized  by  the  U.S.  shipbuilding 
industry,  but  many  of  them  are  duplicated  and 
badly  need  consolidation  and/or  unification. 

—  Some  of  the  major  shipyards  am  already 
introducing  advanced  technologies  such  as 
zone-outfitting,  accuracy  control  etc.,  and  are 
spontaneously  developing  their  own  in-house 
standards  as  required. 

—  -Most  of  the  shipyards  visited  have  expressed 
Strong  desires  to: 

o  consolidate  commerci el/navy  standards 
o  simplify  plan  approval/inspection  proce¬ 
dures 


-1- 


establish  quality  standards  acceptable  to 
ail  inspection  groups 
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0  solicit  foil  support  for  standardization 
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bodice,  vendon/suppliers,  ecc. 

0  mtabiah  ptodaaioafwailBBz  standards 

Hum  have  boon  taken  into  conaidcra- 

tion  in  developing  the  long-range  plan. 
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turn  deaign/engineering  standards,  basic  testing/ 
inspection  standards  and  production  process 
standards. 

Long-tarsi  standards  includa  daaign/enaneering 
standards,  teeriag/Inspecuon  standards,  produc¬ 
tion  process  standards,  accuracy/tcleranc*  stan¬ 
dards,  etc^  ail  of' which  require  mors  time  to  develop 
or  depend  on  abort- cenn  and  au'd-tenn  standards  as- 
prerequisite*. 


0.4  LONG-HANGS  PLAN 


The  recommended  standards  long-range  plan  is 
summarized  in  Voinae  EL  As  the  fiat  step,  a  “tree 

SGructuxw"  wv  awuiiabid  tu  OiySBS  3Su 
systematize  standards  in  three  basic  categories, 
ssmeiy  “national”.  “industry-wide"  and  “in-house" 
standards.  Each  category  is  divided  into  groups  of 
standards  by  their  functions,  awd  further 

divided  «ta  systems  or  proceaeee  relaxed  to  the 
functions. 


The  long-range  plan  was  developed  from  this  tree 
structure,  specifically,  by  classifying  the  standards 

Un  ■  1  ■i'mim*  in  I  i  a  ^rtlrtWff.rafW 

u*  1 1*\  i'f  t 1  vj|  up*  '---—t  ^  «awa  1  ‘  “* 

goals.  . 
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“national",  ‘‘industry-wide"  and  “in-house"  levels 
generally  follows  the  standards  structure  adopted  in 
Japan.  However,  the  recommended  standards 
long-range  plan  does  reflect  the  recognized  major 
difference  between  Japan  and  the  U.3*  in  the 
“national"  standards  category.  This  important 


difference  is  explained  further  in  Section.  U3  of 


Volume  L 


Priority  levels  for  development  of  standards  are 
baseduponthe various  criteria  indicated.  Generally, 
the  first  priority  is  given  to  those  areas  which  involve 
industry-wide  standards  and  include  basic  mate¬ 
rials.  fittings,  and  equipments  that  comprise  the 
ships  various  systems.  Secondary  priority  is  pvea 
to  standards  that  evolve  from  the  former  priority 
level  and  require  more  rime  to  develop-  and  to  the 
consolidation  of  mating  requirements. 

Based  upon  thia  philosophy-  the  long-range  plan 
addressee  three  development  goals,  namely, 
short-term  (2-3  years),  mid-term  (5-7  years)  and 
long-term  goals  (10-20  years). 

Short-term  goals  place  emphasis  on  basic  product 
standards,  functional  performance  standards  and 
standards,  which  are  the  basis 
ter  or  snip's  systems  and  pxocsss^s. 


OF  THE  LONG- RANGE  PLAN 


The  following  sections  summarize  guideline*  for 
implementation  of  ch*  recommended  long-range 
plan: 

1)  Organizational  Structure* 

Recommended  structures  for  development  and 
implementation  of  national  standards  and  industry 
standards  axe  delineated,  referring  to  the  organi¬ 
zational  strut  cure*  adopted  in  Japan.  Overall,  the 
existing  organizational  structure  for  the  National 
Shipbuilding  Standards  Program  is  readily  ad- 
apmtviM  with  further  p^rt  *ripsTiQTi  of  the  gcvesi- 
mexxt,  regulatory  bodies,  pertinent  marine  Indus¬ 
tries  and  shipowners,  SNAME  (Society  of  Naval 
Architects  and  Marine  Engineers)  PANEL  SP~8  on 
Standards  and  Specifications  is  suggested  to  con¬ 
tinue  core  planning  activities,  and  A3TM 
(American  Society  for  Testing  and  Materials) 
Committee  F-25  on  Shipbuilding  should  remain  the 
principal  working  group.  Participation  of  ANSI 
(American  National  Standards  Institute)  is  sug¬ 
gested  to  coordinate  national  standards  matters* 

For  company  levels,  the  organizational  structure 
is  variable,  depending  upon  the  standardization 
goals  of  the  company*  It  is  recommended  that 
special  project  be  formed  under  the  direct 

control  of  top  management  to  effectively  implement 
a  major  program  of  in-house  standards  develop¬ 
ment. 


2)  Standards  Development 

Recommended  standards  items,  grouped  by 
functions  and  classified  by  short-term,  mid-term 
and  long-term  priorities,  are  listed  in  Volume  E, 
APPENDIX  H-3. 


It  is  recommended  to  begin  development  of  these 
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company  levels,  concentrating  on  short-term 
priorities. 

In  reviewing  the  APPENDIX  II-B  list,  it  must  be 
recognized  that  there  are,  in  fact,  many  standards 
that  already  exist  and  are  utilized  by  the  ILS. 
shipbuilding  industry.  A  significant  problem, 
however,  is  that  many  standards  are  issued  by 
different  organizations  for  the  same  area  resulting 
in  overlap,  duplication  and  even  contradiction. 
Therefore,  it  is  recommended  that  consolidation  of 
existing  standards  also  be  addressed  as  a  priority 
goaL  In  particular,  it  is  recommended  that  a  major 
effort  be  initiated  to  consolidate  existing  Navy 
standards,  as  far  as  practicable,  with  commercial 
standards.  There  are  some  12,000  standards  cur¬ 
rently  referenced  by  the  Navy,  and  it  is  conceivable 
that  many  of  these  could  be  consolidated  with 
commercial  equivalents. 


3)  Implementation 

It  must  be  recognized  that  the  successful  im¬ 
plementation  of  the  recommended  UB.  Ship¬ 
building  Standards  Program  Long-Range  Plan  will 
require  substantial  top  level  support  and  partici¬ 
pation  by  both  government  and  industry. 

Consolidation  and  development  of  National, 
industry  voluntary  and  company  in-house  stan¬ 
dards  should  proceed  in  a  coordinated  fashion 
within  the  framework  of  a  major  combined 
goverament/industry  thrust. 

It  is  recommended  that  SNAME  Panel  SP-6  on 
Standards  and  Specifications  take  the  lead  in 
initiating  formal  planning  for  an  expanded  National 
Shipbuilding  Standards  Program  which  can  ac¬ 
complish  the  objectives  of  the  recommended 
long-range  plan. 


B.  BACSGBOUND  C0NSIDE2ATI0NS 
AND  GUIDELINES  FOB 
STANBABDIZATION 


LI  INTBODUCTION 

pl«M  3B  iSpdt3Ht  IQ l#  lH  £*• 
ti<maifting  and  improving  productivity  in  most 
modern  Itid™**?!*1*,  mchidfag  thv  shipbuilding  in- 
dustry. 

During  tb*  past  two  or  tint#  decades,  advanced 
shipbuilding  technology,  such  as  zone-oriented 
production  procs—ee  and  work  breakdown  stzuc* 
uxre,  modulariztd  i™t  &jE£5£v£5i&au  onsputw- 
<j— igc/manufacsuring  (CAD/CAM),  inter- 
faced  mittens!/ production  control.  accuracy  con¬ 
trol,  etc*  hem  been  developed  to  increase  ship¬ 
building  productivity,  with  tieirsucccee  depending 
-  on  standardization  as  one  of  the  eesenciai  elexnems. 

In  order  to  promote  standardization  with  max-  * 
‘  imam  efficiency  and  benefits  to  die  industry,  it  is 
rrxva.  important  to  identify  the  standardization 
goals which  best  suit  the  peculiar  circumstances  ami 
needs  of  the  industry.  The  objective  of  this  task  is 
to  provides  recommended  long-range  plan  for  the 
Ui.  Shipbuilding  Standards  based  upon 

the  knowledge  and  experience  of  standardization  in 
_the  Japanese  shipbuilding  industry. 

The  guidelines  described  herein  basically  follow 
the  Japanese  approach.  Although  the  industrial 
structure  and  responsibilities,  and  social  dr- 
*»rmmgifng  rhn  industry  are  somewhat 
different  between  the  two  countries,  the  funds- 
-  mental  philosophy  of  standardization  is  clearly 
adaptable. 


1-2  STANDARDIZATION  GOALS 

L2.1  The  Basic  Philosophy  of  Standardisation 
in  Shipping 

The  primary  objective  of  standardization  is  to 
increase  productivity  by  building  products  based 
upon  a  mined  specification,  design  and  production 
process.  This  concept  can  be  easily  applied  to 
mass-production  industries  which  manufacture 
high  volume.  Shipbuilding,  however,  is  inherently 
not  3uitabie  for  mass-production  due  to  the  size  of 
ships,  their  complexity  in  structure  and  systems. 


and  the  variety  of  requirements,  performances,  and 
operating  characteristics,  etc.  Therefore, 
standardization  in  shipbuilding  must  be  ap¬ 
proached  with  ar  different  philosophy. 

w  —  Z—  **■  "  - 

Then  an  few  opportunities  to  mass-produce  a 
$^Tiee  of  of  identical  H»«rtcpw  the  market 

demand  is  extremely  favorable  to  the  shipbuilding 
industry.  There  is,  howevar,agreas  deal  of  similarity 
and  commonality  in  individual  components  and 
systems,  and  even  production  process#*,  that  can  be 
applied  irrespecriv#  of  the  type  and  the  sin  of  the 
ships. 

Therefore,  in  shipbuilding,  a  maximmn  effort 
ahrmlri  h.pflna»ntretad  nn  mandurdirinyrh^.  basic 

areas  rather  than  a  whole  ship  design. 

Standardization  is  successful  only  whan  the 
standards  an  widely  used  and  accepted  by  all 
parties  involved  in  the  shipbuilding  industry. 
Standards  should  provide  full  advantages  and 
benefits  to  shipowners,  operators,  suppliers  of 
machinery  and  equipment,  regulatory  bodies,  de¬ 
sign  agents,  etc,  as  wall  as  tha  shipbuilders,  by 
playing  an  important  role  in  improving  product 
quality,  reducing  cost  and  time  by  rationalizing 
engmeering/material  procurement/production 
processes,  improvement  in  communication,  and  so 
forth.  These  benefits  of  standardization  are  sum¬ 
marized  on  tha  chart  shown'  in  Figure  1-L 

In  a  narrow  sense,  standards  are  considered  aa  a 
requirement  which  should  be  conscientiously  ob¬ 
served  by  the  user,  however,  some  flexibility  should 
be  permitted  to  facilitate  application.  For  example, 
tha  fabrication  process  of  astasdaxd  product  should 
be  left  to  the  discretion  of  the  manufacturer  so  that 
he  can  select  the  best  method  to  attain  the  highest 
productivity.  Also,  tfaeshipbuildingindustryshould 
consider  standards  of  other  pertinent  industries  or 
suppliers  to  supplement  their  own  standards  rather 
than  forcing  custom  manufacture  to  specific  ra- 
quiremente.  _____ 

Aa  mentioned  previously,  shipbuilding  standards 
should  be  developed  in  steps,  initiated  from  basic 
elements  such  as  materials,  components  and  other 
hardware  comprising  the  ship's  systems,  and  then 
extended  to  individual  systems  and,  eventually,  to 
a  complete  ship  design.  Also,  software  for  design/ 
engineering,  production  processes,  quality  assur¬ 
ance,  atc„  should  be  standardized  to  provide 
maximum  efficiency  in  engineering  and  production. 
Priority  levels  of  standards  development  should  be 
decided  considering  the  impact  on  the  industry  and 
the  influence  on  future  development  of  advanced 
shipbuilding  technologies.  ” 
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Improve  maintenance 
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Simplify  application 
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Figure  1-1 


.Benefits  of  Standardization 


INSERT  FIGURE  1-1 

i  2 J2  Shipbuilding  Standardization  Goals 

As  mentioned  previcusiy,  standardization  goals 
for  should  be  planned  and  diwlopid 

to  provide  foil  bans  fits  to  ths  entire  shipbuilding 
industry  including  ship  owners*  vendors,  regulatory 
bodies*  etc*  Tbs  foUgwmg  item*  indicate  ths  goals 
which  should  be  pursued: 

1)  Dwign  and  Engines ring 

a)  Simplification  and  improvement  of  commu¬ 
nications  between  related  parties 
b>  Reduction  of  design/engineering  manhours 

c)  reliability  of  dsrign/sngineering 
plans 

d)  Simplify  approval  procedures  and  reduce 
approval  time 

e)  Minimise  design  changes 

f)  Improve  product  quality  and  reliability 

g)  Avoid  over  design  due  to  multiple  require¬ 
ments 

2)  Purchasing 

a)  Improve  ^mrmirmigacinnji  with  vendors/ 
suppliers 

b)  Shorten  delivery  time 

c)  Minimize  custom  made  products 

d)  Simplify  purshsaing  procedures 

3)  Vendors/Suppliers 

a)  Stabilize  technical  level  and  improve  product 
quality 

b)  Improve  production  methods 

c)  Simplify  or  *Xminm  approval  procedures 

d)  Improve  product  reliability 

4)  Inspection 

a)  Minimize  repetitious  inspection 

b)  ^trmngf  overlapping  and  duplication  of 
inspection  by  regulatory  agencies 

c)  Reduce  inspection  time/cost 

5)  Product  Accuracy 

a)  Unify  product  accuracy 

b)  Improve  product  reliability  and 
safety 


6)  Production  Methods 

a)  Improve  producihility,  productivity  and 
safety 

b)  Improve  production  methods 

7)  Shipowner/Operator 

a)  Improve  communications  with  shipyard 

b)  Improve  operation  efficiency  by  applying 
products  with  proven  reliability,  performance 
and  safety 

c)  Improve  interchangeability  of  components 

d)  Improve  ability  to  obtain  spare  parts  from 
other  than  ths  original  equipment  manufac¬ 
turer 

3)  Regulatory  Bodies/  Classification  Societies 

a)  Simplify  approval  procedures  and  reduce 
workload 

b)  Reduce  testing/inspection  workload 

c)  Improve  communication  with  shipyards/ 
vendors 


•  1*3  CATEGORIZATION  OF 

SHIPBUILDING  STANDARDS 

L3JL  Objective  of  categormng  Standards 

A  ship  consists  of  numerous  components  and 
hardware  comprising  various  systems,  and  is  con¬ 
structed  through  many  different  processes  from 
design  through  production.  To  promote  standard¬ 
ization  in  a  timely  and  effective  manner,  it  is 
essential  to  consolidate  these  various  elements  and 
categorize  them  systematically  into  families  or 
groups  which  have  similarity  or  commonality  in 
their  features  or  functions.  The  categories  must  be 
appropriately  denned  30  that  the  items  to  be 
standardized  and  their  priority  order  for  develop¬ 
ment  may  be  easily  identified.  To  serve  this  purpose, 
the  development  of  a  “tree  structure”  is  a  method 
commonly  used  to  identify  the  relationship  between 
the  item  and  the  standards  category  it  belongs  to. 
The  “tree  structure”  also  facilitates  determination 
of  priority  orders  for  standardization. 

L3.2  Standards  Structure 

Shipbuilding  standards  can  be  structured  and 
categorized  in  two  different  ways.  One  way  is  to 
categorize  the  standards  by  assessing  their  influence 
on  various  structural  levels  of  the  industry.  For 


in«rnnM»,  standards  which  requin  mandatory  ap¬ 
plication  could  be  enforced  by  governmental  laws  or 
regulations.  Standards  which  serve  as  guidance  or 
yardsticks  for  the  industry  could  be  established  by 
an  institute  or  organization  representing  the  in¬ 
dustry  on  a  voluntary  consensus  basis.  Finally, 
standards  which  only  apply  to  individual  needs 
could  be  established  as  appropriate  by  each  com¬ 
pany.  This  standards  structure  has  been  success¬ 
fully  applied  in  the  Japanese  shipbuilding  industry. 
The  first  category  is  defined  as  “national  standards’’ 
and  is  enacted  by  the  Industrial  Standardization 
Law  under  the  name  of  Japanese  Industrial  Stan¬ 
dards  (JIS).  The  second  category  is  defined  as 
“industry-wide  voluntary  standards"  established 
by  various  organizations  such  as  the  Japan  Marine 
Standards  Association,  the  Society  of  Naval  Ar¬ 
chitects  of  Japan,  etc.  The  third  category  is  defined 
as  “company  in-house  standards"  developed  indi¬ 
vidually  by  each  shipyard.  While  the  approach  to 
“national"  standardization  differs  significantly 
between  Japan  and.  the  U-S^  the  same  general 
categorization  is  considered  applicable. 

The  second  aspect  of  categorization  is  to  divide 
the  standards  into  families  or  groups  by  specific 
functions  or  process  levels  such  as  raw  material, 
basic  components,  products,  engineering,  per¬ 
formance,  testing/inspection,  production  process, 
accuracy,  etc.  This  categorization  is  generally  ap¬ 
plicable  to  any  industry. 

1.3.3  Definition  and  Features  of  Standards 

In  principle,  the  standards  structure  adopted  in 
this  long-range  plan  generally  follows  the  standards 
structure  applied  in  Japan.  The  standards  cate¬ 
gories  are  divided  into  the  following  groups,  char¬ 
acterized  by  their  dominant  factors. 

—  National  standards 

—  Industry-wide  voluntary  standards 

—  Company  in-house  standards 

The  definition  and  features  of  respective  stan¬ 
dards  are  as  follows: 

1)  National  Standards 

In  Japan  the  distinction  between  national  and 
industry-wide  standards  is  clearly  established. 
(Appendix  I-B  describes  the  Japanese  structure  in 
detail)  National  standards  in  Japan  are  those 
developed  and  published  within  the  JIS  (Japanese 
Industrial  Standards)  and  enacted  by  the  govern¬ 
mental  agency;  e.g.  the  Minister  of  Transportation 
for  Shipbuilding. 


In  the  U.S.,  the  definition  of  “national"  standards 
is  subject  to  various  degrees  of  interpretation.  For 
the  purposes  of  the  recommended  shipbuilding 
standards  long-range  plan*  the  following  definition 
is  suggested. 

First,  national  standards  must  be  distinguished 
from  the  requirements  of  international  agreement 
(e.g.  IMCO,  SOLAS,  MARPOL,  etc.)  or  require¬ 
ments  invoked  bv  Federal  rules  and  rezulations 
(USCG,  USPHS,  FCC,  etc.). 

National  standards  are  generally  defined  to 
include  Federal  agency  standards  or  specifications 
(e.g.  DOD,  USN,  MarAd,  etc.)  and  those  industry 
voluntary  standards  which  have  been  accepted  as 
American  National  Standards  by  ANSL  Items  in 
this  category  include  definitions  of  technical  terms, 
codes,  units,  eta;  design  criteria  or  specifications  for 
material  and  equipment  (e^.  navigation,  life  saving 
appliances,  firefighting/protection  equipment, 
etc.);  and  basic  materials  and  components  (e.g.  steel, 
fasteners,  cable,  valves,  flanges,  etc.). 

2)  Industry-wide  Voluntary  Standards 

Industry  consensus  standards  are  developed  on  a 
voluntary  basis  by  nationally  recognized  organi¬ 
zations  representing  a  cross-section  of  the  various 
segments  comprising  the  shipbuilding  industry  (e.g. 
ASTM,  SNAME,  IEEE,  etc.).  Industry-wide 
standards  should  be  developed  on  a  priority  basis 
considering  such  factors  as  commonality  of  usage, 
benefits  to  or  impact  on  the  industry,  performance 
and  quality  requirements,  etc. 

Items  in  this  category  include  design  criteria  or 
specifications  for  various  shipboard  machinery, 
equipment  and  systems,  standards  for  quality 
assurance  and  inspection,  etc.,  and  equipment/ 
components  widely  used  in  the  industry  (e.g. 
ladders,  manholes,  mooring  fittings,  etc.). 

It  should  be  noted  that  industry-wide  standards 
will  significantly  overlap  the  national  standards 
category  to  the  extent  that  they  are  adopted  by 
government  agencies  or  ANSL  and  likewise  will 
overlap,  perhaps  less  significantly,  the  company 
in-house  standards  category. 

3)  Company  In-House  Standards 

Company  in-house  standards  are  those  which  are 
developed  to  meet  the  company’s  particular  needs. 

These  standards  are  intended  to  fill  the  gaps  of  the 
former  two  standards  categories  and/or  to  establish 
standard  processes  from  design  through  production. 
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National  standards  and  industry-wide  voluntary 
standards  are  somstisiM'siightiy  modisen  to  meat 
imTqqj  shipyard  facilities  or  production  processes 
irwrl  zm  in-house  standards.  Also,  vendors7 

standard  machinery  or  equipments  can  be  adopted 
m  on*  of  ia-houaa  standards. 


Ttttwi  ijx  tins  category  includa  various  *ngin*er- 
ing,  production,  quality  standards,  system  modules* 
n » ^7i and  guidance,  working 
standards  for  fTHrmg  equipments*  pips  fabrication* 
material  codas  symbols*  machinery  founda¬ 
tions,  etc. 

Further*  standards  categories  may  he  divided  into 
the  toUo^TTtggr^pyp  characterized  ky  t  h«ir  fraction 
or  process  level; 

—  Product  standards 

_  H«aign/<mgfn«TTT!g  Standards 
—  Functional  performance  standards 
—  Testing/inspection  standards 
—  Production  process  standards 
—  Accuracy/toierance  standards 


The  definition  and  features  of  respective  stan¬ 
dards  are  as  follows; 


i)  Product  Standards  (including  Standard 
Specifications) 


The  object  of  product  standards  Is  to  realist 
benefits  in  or  production  process— 

by  standardizing  the  product's  specifications.  By 
Ttrnfafwfl  these  standard  products*  design  and 
purchasing  departments  can  proceed  with  their 
work  prior  to  formal  contract  award*  and  attain  the 


a)  Simplify  r*chnieal  evaluations  and  approval 
procedures  between  the  buyer  and  the  vendor 
or  supplier. 

b)  The  quality  of  the  product  is  maintained  by 

complying  with  the  standard  thereby  sim¬ 
plifying  and  inspection  requirements. 

c)  Purchasing  procedures  be  simplified  by 
ordering  the  product  simply  by  its  standard 

designation  and  titieT 

d)  Vendors  or  suppliers  can  produce  standard 
produem  as  stock  items  leading  to  improved 
delivery  times. 

e)  Standards  contribute  to  stabilizing  and  im¬ 
proving  shipbuilding  methods  and  processes 
(unit  outfitting,  zone-outfitting*  etc.) 

£)  Avoid  over  design  caused  by  multiplicity  of 
requirements. 

Product  standards  promote  the  advantages  of 


standardized  production.  In  developing  product 
standards*  the  product  must  be  designed  to  satisfy 
the  consensus  of  the  users*  and  the  benefits  will 
increaseifthe  producers  canapply their  rationalized 
production  techniques.  Therefore*  product  stan¬ 
dards  should  be  developed  primarily  by  the  man¬ 
ufacturers.  Typical  example*  of  product  standards 
are  anchor  cables*  bitts*  chocks*  scuttles* 

windows*  cargo  blocks*  eta,  covered  either  by 
nflpVmfli,  industry-wide  or  in-house  standards. 

2)  Deri^/Eaipseering  Standards 

The  objective  of  design/ engineering  standards  is 
to  the  functional  performance  requirements 
and  structural  characteristics  of  the  ship.  Detailed 
systems*  and  equipment  specifications 

are  developed  from  these  standards.  The  use  of 
design/engineering  standards  eliminates  conflicts  in 
engineering  and  specifications  over  design*  design 
changes*  sto,  and  contributes  to  improved  quality* 
reliability  and  accuracy  of  the  end  product*  as  well 
as  the  reduction  of  design  manhours.  Therefore* 
these  standards  should  be  developed  by  specialists 
in  their  respective  fields*  and  those  with  a  high 
degree  of  commonality  should  be  categorized  as 
industry-wide  standards*  while  others  unique  to  the 
company  needs*  should  be  categorized  as  in-house 
standards.  Typical  samples  of  design/engineering 
standards  are  those  for  basic  design*  specifications* 
various  support  systems*  e-g.  bilge  and  ballast 
system*  cooling  system*  fire  extinguishing  system* 
life  saving  equipment*  cargo  piping  system*  eta 

3)  Functional  Performance  Standards 

Functional  performance  standards  define  the 
design  criteria  and/or  conditions  required  to 
mamtAm  the  product's  performance,  and  include 
necessary  standards  and  data  for  their  application 
to  the  ship's  hull*  machinery  or  equipment. 

These  standards  can  be  used  for  guidance  at  the 
preliminary  design  stage  to  assure  performance 
quality  and  to  reduce  design  manhours  and  cycie 
durations.  These  standards  should  be  developed  by 
the  users*  in  collaboration  with  their  suppliers. 
Typical  examples  of  performance  standards  are  for 
life  boats*  davits,  navigation  equipments  (compass, 
eta)*  desk  machinery,  pumps*  eta 

4)  Testing/Inspection  Standards 

Testing/Inspection  standards  define  the  proce¬ 
dures  and  criteria  for  testing  and  inspection  of 
products  to  assure  quality  and  performance.  3y 
establishing  these  standards,  the  following  ad- 
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vantages  can  be  expected; 

a)  As  the  level  of  understanding  improves  and 
confidence  is  established  in  the  inspection 
process,  the  inspection  function  can  be  re¬ 
duced  to  a  random  sampling  basis.  This  will 
contribute  to  a  more  effective  and  less  costly 
inspection  function. 

b)  Eliminating  differences  in  acceptance  levels 
between  individual  supervisors  will  help  to 
avoid  conflicts  during  inspections. 

c)  The  testing  and  inspection  by  regulatory 
bodies  can  be  delegated  to  reputable,  expe¬ 
rienced  shipbuilders  or  vendors,  or  by  ship¬ 
builders  to  vendors. 

d)  Delivery/manufacturing  lead  times  can  be 
shortened  by  simplifying  stringent  inspection 
requirements. 

These  standards  should  be  developed  either  by 
shipbuilders  or  manufacturers,  on  an  industry  basis, 
and  those  which  should  comply  with  federal  re¬ 
gulations  should  be  developed  as  national  stan¬ 
dards.  Typical  examples  are  inspection  standards 
for  machinery  and  equipments,  standard  sea  trial 
agenda,  and  various  shop  and  onboard  installation 
*  tests  of  machinery,  hull  and  electrical  equipment. 

5)  Production  Process  Standards 

Production  process  standards  pursue  the  objec¬ 
tive  of  standardizing  production  techniques  to 
increase  productivity.  By  applying  these  standards, 
the  following  advantages  can  be  attained: 

a)  Proven  and  productive  work  processes  and 
methods  can  be  employed  resulting  in  safer 
working  conditions,  and  leading  to  improved 
reliability  and  quality  of  the  end  product. 

b)  Work  processes  or  methods  can  be  easily 
refined  and  improved,  leading  to  reduction  in 
production  manhours. 

Production  process  standards  are  required  to 
rationalize  and  unify  production  processes  and, 
therefore,  should  be  developed  by  specialists  in  ship 
production  technology.  Standards  which  can  be 
widely  utilized  by  the  whole  industry  could  be 
developed  as  industry-wide  standards,  although 
most  will  be  in-house  standards.  Typical  examples 
are  standards  for  main  engine  shafting  alignment, 
flushing  methods  of  piping  systems,  pipe  fabrication 
process,  welding  procedures,  etc. 

6)  Accuracy/Tolerance  Standards 

Accuracy  standards  define  the  allowable  toler¬ 


ances  at  each  stage  of  hull  construction.  By 
establishing  these  standards,  the  shipbuilder, 
shipowner,  vendor/supplier,  regulatory  bodies,  eta, 
can  use  a  uniform  criteria  for  accuracy  acceptance 
which  should  result  in  improved  productivity.  These 
acceptance  levels  should  be  developed  by  specialists 
in  ship's  structural  requirements.  Standards  which 
can  be  widely  used  by  the  whole  indusSy  should  be 
categorized  as  industry-wide  standards  or,  other¬ 
wise,  as  in-house  standards. 

1.3.4  Standard*  Tree  Structure 

In  developing  a  long-range  standards  plan,  there 
are  many  prerequisites  which  should  be  thoroughly 
investigated  and  resolved  before  proceeding  to  the 
next  step.  Most  important  is  to  organize  and 
systematize  these  numerous  items  into  a  “tree 
structure19  to  facilitate  identifying  the  standard's 
characteristics,  the  category  to  which  it  belongs,  its 
relationship  with  other  standards,  systems,  or 
processes,  and  its  priority  for  development.  The 
“tree  structure”  designed  for  the  UB.  shipbuilding 
industry  is  detailed  in  Volume  IL 

The  “tree  structure”  is  first  divided  into  three 
basic  categories;  namely  “national  standards”, 
“industry-wide  voluntary  consensus  standards” 
and  “company  in-house  standards”.  Then  each 
category  is  further  divided  into  standards  groups 
defined  by  functions  or  processes,  specifically; 
product  standards,  design/engineermg  standards, 
functional  performance  standards,  testing/ 
inspection  standards,  process  standards,  and  so 
forth.  Finally,  each  group  or  family  is  divided  into 
specific  elements  characteristic  of  each  group  or 
family. 

1.4  ESTABLISHMENT  OF  STANDARDS 
LONG-RANGE  PLAN  GOALS 

Shipbuilding  standards  include  a  great  number 
and  a  variety  of  items,  ranging  from  basic  compo¬ 
nents  to  complex  and,  in  some  cases,  highly  so¬ 
phisticated  systems.  Therefore,  in  order  to  achieve 
the  goals  in  a  timely  and  effective  manner,  it  is 
important  to  develop  a  long-range  plan  which 
establishes  priorities  and  implementation  proce¬ 
dures  based  upon  projected  impact  and  influence  on 
the  industry,  cost  returns,  and  other  factors  that 
affect  standardization  goals.  As  previously  men¬ 
tioned,  the  development  of  a  “tree  structure”  is  a 
prerequisite  to  organizing  the  long-range  plan. 
Based  on  this  “tree  structure”,  it  is  recommended 
that  the  standardization  plan  be  divided  into  three 
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development  goais,  L&*  ahort-terra.  mid- cam  and 
long-term  goals  for  selecting  and  prioritizing  the 
itiffli  to  be  standardized.  The  following  is  the 
recommended  development  plan  of  the  three  goal 


1}  Short-Term  Goals 

Short-term  is  defined  as  a  2-3  year  period.  The 
standards  to  be  developed  during  this  period  should 
be  directed  toward  basic  elements  essential  for 
ship's  systems*  such  as  basic  materials,  components, 
fittings  or  equipment,  and  basic  design  criteria, 
specifications,  performance  requirements,  etc. 
These  standards  can  be  developed  independently 
without  interfering  with  the  parallel  development  of 
other  standards.  The  standards  that  should  be 
developed  during  this  period  generally  include: 

Product  standards 

Frmmgmgl  performance  standards 

p»«T^/«wiginiH»ffTig  standards  (basic) 

2)  Mid-Term  Goals 

Mid-term  goals  comprise  a  period  of  5-7  years. 
The  standards  that  should  be  developed  during  this 
period  should  be  directed  toward  systems  sort-ware 
which  depend  on  short-term  standards  as  prere¬ 
quisites,  or  require  rime  to  develop  and/or  those 
which  farm  the  basis  of  other  relaxed  systems  or 
procewss  to  be  developed  in  the  future.  The 
standards  that  should  be  developed  during  this 
period  generally  include; 

Desrign/engineering  standards 

Testing/inspection  standards  (basic) 

Production  Process  standards  (basic) 

3)  Long-Term  Goals 

Tht  long-term  goal  period  is  10-20  years.  The 
standards  that  should  be  developed  during  this 
period  should  be  directed  toward  software  for  detail 
engineering,  production  processes,  accuracy,  in¬ 
spection,  operation,  ato,  which  require  accom¬ 


plishment  of  short-term  or  mid-term  goals  as  a 
prerequisite.  These  standards  also  require  more 
rime  for  obtaining  the  consensus  of  the  organiza¬ 
tions  involved. 

Also,  standards  which  are  usually  classified  as 
mid-term  goals,  but  need  more  rime  to  develop  due 
to  their  sophistication,  can  be  shifted  to  long-term 
development.  The  types  of  standards  to  be  devel¬ 
oped  during  this  period  generally  include; 

Oeeign/engmeering  standards 

Testing/inspection  standards 

Production  process  standards 

Accuracy/  tolerance  standards 

U  ASSESSMENT  OP  PRIORITIES  FOR 
STANDARDS  DEVELOPMENT 

L5.1  Assessment  Factors 

The  priority  Order  of  standards  development 
should  be  determined  considering  the  following 
factors? 

a)  To  what  extent  will  the  standard  be  utilized? 
(by  shipbuilders,  vendors?) 

b)  What  field  will  benefit  by  using  the  standard? 
(in  design,  purchasing?) 

c)  What  conditions  should  be  satisfied  prior  to 
standardizing  the  item? 

For  example,  a  standard  consisting  of  several 
products  will  require  individual  products  or 
equipments  to  be  standardized  beforehand. 

d)  How  long  will  it  taka  to  develop  the  standard? 

e)  What  are  the  implications  for  implementing 
advanced  shipbuilding  technology  concepts, 
e.g.  Zone-oriented  production,  modularized 
outfitting,  CAD/CAM.  ate.? 

Priorities  can  be  appropriately  determined  eva¬ 
luating  the  above  factors,  and  ail  standards  cate¬ 
gories  mm  be  assessed  in  the  same  manner. 

Practical  assessment  procedures  and  the  re¬ 
sponsible  organizations  Involved  are  detailed  in 
Section  2J3J2. 
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1.5.2  Priority  Levels  of  National/Industry/ 
Company  Standards 

Highest  priority  should  be  assigned  to  industry 
standards  which  can  be  developed  to  benefit  the 
industry  as  a  whole.  Individual  companies  may 
modify  their  standards  as  necessary  to  satisfy  the 
particular  needs  of  their  own  facilities  or  production 
processes  in  parallel  with  an  in-house  effort  to  adapt 
and/or  develop  company  standards. 

Secondary,  but  still  high  priority,  must  be  placed 
on  consolidating  existing  national  standards  to 
eliminate  duplications,  contradictions  and  unnec¬ 
essarily  stringent  (and  costly)  requirements.  The 
consolidation  and  unification  of  U.S.  Navy  and 
commercial  standards  should  comprise  the  prin¬ 
cipal  element  of  this  priority  thrust. 

Priorities  for  individual  company  standardization 
efforts  should  first  support  industry  and  national 
level  development  and  consolidation,  hi  parallel 
with  this  activity,  the  in-house  standardization  level 
of  effort  and  priority  must  be  decided  on  a  case  basis. 
To  realize  the  full  benefits  of  company  participation 
in  any  level  of  standardization,  it  is  recommended 
that  initial  involvement  be  organized  as  a  special 
project  under  top  management  control.  Each 
company  must  take  early  action  to  establish 
standardization  policy  and  procedures  and  rec¬ 
ognize  the  need  to  eventually  establish  a  formal 
standards  function,  if  one  does  not  already  exist. 
Organizational  structures  for  standards  develop¬ 
ment  and  implementation  are  discussed  further  in 
Section  1.6. 

1.5.3  Priority  Levels  by  Standards  Groups 

In  general  terms,  standards  groups  (or  families) 
should  be  prioritized  considering  their  impact  and 
benefits  to  the  industry  and  the  relationship  to 
advanced  shipbuilding_technologies  and  produc¬ 
tivity  improvements.  The  following  are  the  basic 


logic  and  principles  for  determining  the  priority 
order  of  the  standards  groups. 

Product  standards,  basic  design  and  functional 
performance  standards  are  considered  as  short¬ 
term  development  areas  since  they  form  the  basis  for 
detail  design/engmeering/production  standards 
and  lead  to  the  development  of  standard 
machinery/equipment  modules  (units),  zone- 
outfitting,  material  and  production  control  and 
CAD/CAM  techniques.  Design/engineering  stan¬ 
dards  and  production  process  standards  should  be 
correlated  to  facilitate  implementation  of  these 
zone-oriented  production  techniques.  Both  are 
considered  as  mid/long-term  development  objec¬ 
tives  since  they  evolve  from  the  preceding  standard 
groups. 

Testing/Inspection  standards  can  be  developed 
independently  of  other  standards.  Testing/ 
inspection  methods  and  procedures  already 
established  by  rules  and  regulations  could  be 
standardized  immediately  as  short-term  items. 
Others  should  be  developed  as  mid/long-term 
standards  priorities  with  collaboration  between  the 
users  and  the  suppliers.  These  standards  lead  to 
simplication  of  testing/inspection  process  which,  in 
turn,  reduce  costs  and  improve  delivery  time. 

Production  process  standards  are  closely  related 
to  most  of  the  otherstandards  and,  therefore,  should 
be  developed  in  parallel  as  annronriate.  For  ex¬ 
ample,  integration  of  CAD/CAM,  integrated 
engineering/procurement/material  and  production 
control  by  zones,  using  computers  and  the  “pallet 
system”,  contribute  to  reduction  of  production 
manhours  and  time  from  contract  to  delivery. 

The  following  table  summarizes  the  features  and 
benefits  to  the  industry  and  the  priorities  for 
development. 
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Development 


Type  of  Slaiulardii 
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Bone  tits 
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Short 

Short-term 
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Standards 

Shipyard 

Design 

Production 
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ized  products 
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Short-term 

& 

Mid-term 

Tcsting/lnspcction 

Standards 
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Shipowner 
ttcgulatory  Oodles 

Inspection 

Production 

Ho  restraints 

Need  time  for 
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tlie  groups  con¬ 
cerned 

Mid-term 

& 

Long-term 

Production  Process 
Slamiarils 

Accuracy  Standards 

Shipyard 

Shipowner 
llegulatory  Bodies 

Production 

Inspection 

Will  he  eidianced  if 
proilucts/functlonul/ 
design  standards, 

Need  time  for 
coordination  witli 
tlie  groups  cou- 

Mid-term 

Long-term 

etc. are  established  corned 


1.6  ORGANIZATIONAL  STRUCTURES 
FOR  STANDARDS  DEVELOPMENT 
AND  IMPLEMENTATION 

L6.1  Functional  Requirements 

To  develop  implement  standardization  based 
upon  the  recommended  standards  long-range  plan, 
it  is  essential  to  establish  an  organizational  structure 
to  »  the  responsibility  for  planning,  devel¬ 
opment,  implementation  and  maintenance  of  the 
standards.  This  structure  is  required  for  each 
standards  category  level,*  namely,  national,  industry 
and  company  levels. 

The  major  functions  required  for  each  organi¬ 
zational  structure  axe  as  follows; 

standards  long-range  plan 
—  Development/consolidation  of  standards 
—  Approval  of  standards 
—  Publication  of  standards 
—  Follow-up  and  maintenance  of  standards 
To  establish  these  functions,  the  responsible 

and  maintain  the  standards.  Particularly  in  the  case 
of  national  and/or  industry  levels,  an  organization  _ 
representing  all  parties  interested  in  the  standard  to 
be  developed  is  required. 

1.6.2  Procedures  for  Standards  Development 
and  Maintenance 

Regardless  of  the  category  the  standards  belong 
to,  the  standardization  procedure  must  follow  the 
following  process: 

1)  Planning 

—  Survey  of  items  to  be  standardized 
—  Development  of  a  standards  long-range 
plan  based  upon  the  survey  results 

2)  Development 

—  Drafting  of  the  first  proposal  of  the 
standard  specification,  drawings,  etc. 

—  Technical  evaluations  of  the  draft  proposal 
—  Amend  and  finalize  the  draft 

3)  Approval 

—  Review  of  final  draft  at  various  levels 
—  Approval 

4)  Publication 

—  Printing,  publication  and  distribution 


organization  must  have  the  authority  and  capability 
to  organize  and  control  various  groups  to  develop 


5)  Maintenance 

—  Survey  of  standard's  utilization  by  the 
industry 

—  Revise  standards  based  upon  comments/ 

feedback 

—  Review  standards  at  established  intervals 

i.6.3  Functional  Organization 

The  core  of  standardization  work  is  the  functional 
organization  which  actually  conducts  the  planning, 
development,  approval,  publication,  and  mainten¬ 
ance  of  standards.  The  organization  must  represent 
the  consenus  of  the  industry  and  should  possess  the 
highest  Jmowledge  and  experience  to  develop  and 
evaluate  the  standards  from  a  technical  viewpoint. 
The  achievement  of  standardization  is  funda¬ 
mentally  dependent  upon  the  performance  of  the 
functional  organization. 

The  functions  required  are: 

—  Planning,  deliberation  and  determination  of 
the  standards  long-range  plan 

—  Planning,  deliberation  of  annual  development 
plans 

—  Preparation  of  original  drafts  of  standards, 
and  deliberation  of  drafts 

To  fulfill  these  functional  requirements,  the 
organization  should  fit  within  an  overall  structure 
for  standardization  at  various  levels.  The  following 
general  structure  is  recommended  for  this  purpose: 

1)  Standards  Committee 

The  Standards  Committee  should  be  the  pre¬ 
vailing  committee  among  the  task  groups,  and  its 
members  should  include  all  chairmen  of  the  Sub¬ 
committees  organized  under  the  Standards  Com¬ 
mittee,  and  other  personnel  specially  selected  and 
assigned  to  serve  the  purpose  of  the  committee.  The 
tasks  assigned  to  this  committee  are: 

—  Deliberation  and  determination  of  the  stan¬ 
dards  long-range  plan 

—  Deliberation  and  approval  of  annual  devel¬ 
opment  plans 

—  Final  approval  of  individual  standards  drafts 

2)  Subcommittees 

Technical  subcommittees  should  be  organized 
under  the  Standards  Committee  to  undertake  the 
tasks  categorized  in  specialty  fields  (e.g.  coatings, 
machinery,  piping).  The  subcommittee  members 
should  include  all  chairmen  of  the  Task  Groups 
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organized  ^n<jjgy  flggfr  subcommittee,  and  other 
personnel  specially  selected  and  assigned  to  serve 
rh»  ntiyno—  at  fhm  committee,  The  tasks  asgimfd  to 
this  sub-committee  are: 

—  Flmning  in  accordance  with  the  standards 
long-range  plan 

—  Dwttopmant  of th>  annual  development  pian 

—  Deliberation  and  interim  approval  of  indi¬ 
vidual  standards  drafts 


3)  Task  Groups 

Task  Groups  should  be  organized  under  each 
TachmcaiSubcomnuttae  to  undertake  basic  tssks  of 
wannarWy  dtvalopxgagt»  an d  their  members  should 
re  present  experts  in  each  field  relative  to  the 
standards.  The  tasks  to  this  group  are: 

—  Basic  surveye*  drafting;  input  to  the  standards 
long-range  plans 

—  Preparation  of  individual  standards  drafts 
(specifications,  drawings,  etc.) 

of  the  above  groups  should  include  spe- 
daiista  representing  shipbuilders,  shipowners, 
suppiiers/vendors,  regulatory  bodies,  government 
agents,  persons  of  learning  and  experience. 

At  company  levels,  the  sTOcmro  of  the  standards 
Q2>g3sis£isiidQsnot  bedisftsetiy  delmemed  since  it 
depends  upon  the  capacity  and  size  of  the  shipyard. 
Large  shipyards  may  be  able  to  establish  special  full 
mmmffetnfe.  bus,  generally,  medium  or  small 
’shipyards  simply  do  not  have  enough  personnel  to 
undertake  oif-line  tasks. 

In  largo  shipyards,  a  structure  similar  to  that  for 
l  /industry  standards  could  be  established 
within  the  company.  For  instance,  the  Standards 
Committee  could  be  formed  by  management  levels 
of  engineering  and  production  to  determine 
long-range  and  annual  development  plans.  Sub¬ 
committees  could  be  established  including  exper¬ 
ienced  personnel  from  each  field  to  review  and 
approve  s^mdgrda  drafts.  These  committee 
members  can  participate  part  time  without  dis¬ 
rupting  their  routine  jobs.  The  Task  Groups  could 
be  formed  as  project  teams,  specially  assigned  to 
undertake  the  drafting  and  documentation  of 
standards  on  a  full  time  basis. 

Shipyards  which  do  not  have  such  a  capability 
must  consider  alternative  approaches.  For  instance, 
for  shipyards,  one  alternative  is  to  promote 
standardization  as  part  of  the  routine  work  by  line 
engineers  muratd  of  .winning  a  special  team  to 
concentrate  on  gcatidjurnimrinn,  This  kind  of  or¬ 


ganization.  is  often  difficult  to  control*  Top  man¬ 
agement  must  Pike  the  initiative  to  establish 
standardization  goals  and  encourage  line  managers 
to  achieve  the  goals.  Also,  it  is  desirable  to  form  a 
«m«il  standards  mmirrmnne*  group  of  2-3  people 
under  the  control  of  the  top  management  to 
coordinate  standards  development  within  the 
shipyud.  gmi  to  filing  and  mttfmarmig*  Ot 

the  standards. 


L6.4  Organizational  Structure  of 

Shipbuilding  Standards  in  Japan 

As  detailed  in  APPENDIX  1-3,  standardization 
in  the  Japanese  shipbuilding  mdtwtry  was  initiated 
in  the  late  1940’s,  at  national  and  industry  levels. 
'Hie  categories  of  standards  currently  applied  are 
national  standards  (JIS-F),  industry-wide  volun¬ 
tary  standards  (JM8*  etc.)  and  private  company 
in-house  standards  of  individual  shipyards.  Since 
in-house  standards  are  developed  by  an  organiza¬ 
tional  structure  uniquely  devised  to  suit  their 
individual  needs,  a  single  “typical”  structure  cannot 
be  cited.  Therefore,  XHTs  organization  is  used  as  an 
example. 


A.  National  Shipbuilding  Standards  (JIS-F) 

The  Japanese  national  standards  are  defined  as 
Japanese  Industrial  Standards  (JIS),  covering  ail 
major  industrial  aspects,  and  are  enacted  by  the 
Japanese  Government  under  the  Industrial  Stan¬ 
dardization  Law.  JIS  standards  for  shipbuilding  are 
coded  with  the  symbol  “JIS-F”. 

The  procedure  of  establishing  JIS  standards  is 
shown  in  Figure  1-2.  In  principal,  the  Minister 
responsible  for  the  specific  industry  refers  the 
planning  and  development  of  standards  to  the 
Japanese  Industrial  Standards  Committee  (JISC), 
which  is  designated  under  the  law  and  attached  to 
the  Ministry  of  International  Trade  and  Industry 
(MITT),  and  standards  deliberated  and  approved  by 
JISC  are  enacted  under  the  law  by  the  responsible 
Minister.  JISC  consists  of  representatives  of  the 
pertinent  industries  (or  suppliers),  consumers  (or 
users),  vendors,  persons  of  learning  and  experience 
(universities,  institutes,  etc.)  and  relevant  govern¬ 
ment  agents  composing  a  General  Assembly,  a 
Standards  Council  and  29  Divisional  Councils, 
classified  into  specialized  fields.  Each  Divisional 
Council  has  several  Technical  Committees  as  cask 
groups. 


Competent  Minister 


•International  Trade  and 
Industry,  Public 
Welfare,  Agriculture 
and  pishing.  Transport, 
Construction,  education. 
Posts  and  Teiecommunica- 
tions,  labour,  Home  Affairs 


Japanese  Standards 
Association 


Publication,  Distribution  of 
JIS -Standards  Sheets 
'Propagation,  Enlightenment 
of  Standardization 
Work  out  of  Draft  Proposal 


publication 


JIS  Standards  Sheet 
(Contents  of  JIS) 


Japanese  xncustriax  sanoarsa 
Committee 

j  is  a 


General  Assembler  I 


Standards  Council  I 


Divisional  Council  (29) 


Civil  engineering 
Architecture, 

Steel  and  iron, 

Non-farrous  Material. 
Materials  and  Energy, 

Welding,  Fundamental, 
Chemical  Products, 

Chemical  Analysis, 

High  Polymer  Textiles, 
Ceramics,  Daily  Necessaries 
Machine  Element 
Manufacturing  Machine, 
Precision  Machine  - 
General  Use  Machine 
Automobile,  Aircraft 
Railroad,  Shipbuilding, 
Distribution, 

Electricity,  Electronics, 
Household  Electric  Appliances 
Information, 

Medical  Equipment  and  Safety 
Appliances, 

Atomic  Power, 

ISO.  IEC 


Technical  comifctee 


Secretarial 

Ministry  of  International  Trade 
and  Industry 

Agency  of  Industrial  Science  and 
Technology  (Standard  Department) 


Distribution 


Interested  Parties 
Application  to  manufacturing 
marketing,  purchasing 


Manufacturers  Associations 

Academic  Societies,  etc. 

*  (Work  out  of  Draft  Proposal) 

Figure  1-2  Procedure  of  Establishing  JIS 


In  the  case  of  shipbuilding,  the  Japan  Marina 
Standards  Association  (JMSA)  is  entrusted  by  the 
Mirriiw  of  Transportation  (MOT)  to  undertake 
development  of  the  original  drafts  of  JIS-F  stan¬ 
dards.  JMSA  is  a  private  organisation  which  is 
responsible  for  promoting  standardization  syn- 

of  i*nwiT«Tte—  members  .rwprnianring  shipbuilders, 
shipowners,  pertinent  marina  industries,  persons  of 
Istrmng  and  experience,  Hasatfimrion  society,  etc. 
The  originsi  drafts  of  standards  are  submitted  to 
JlSCa  Shipbuilding  Divisional  Council  for  delib¬ 
eration.  and  upon  their  approval,  the  standards  are 
enacted  as  JIS-F  by  MOT  and  publicized  nation¬ 
wide  through  the  National  Gazette. 

Standards  thus  enacted  are  transferred  to  the 
Agency  of  Industrial  Science  and  Technology, 
(AIST)  Standards  Depo,  acting  as  a  Secretariat  for 
the  JESC,  and  printed  and  distributed  publicly 
through  the  Japan  Standards  Association  (JSA) 
which  is  a  private  organization  under  the  control  of 
AIST.  Figure  1-3  show  the  organizational  flow  chart 


of  JIS-F  development. 

S)  Industry-Wide  Shipbuilding  Standards 

JMSA  is  a  private  organization  entrusted  by  the 
Japanese  Government  to  synthetically  promote 
for  the  shipbuilding  indnviryi  and 
their  standards  are  coded  as  UJMS".  JMSA  baa  a 
mittas  composed  of  representatives  of  ship¬ 
builders,  shipowners,  pertinent  marine  industries, 
persona  of  learning  and  experience,  classification 
society,  eta,  which  plans  the  development  program 
of  industry  voluntary  standards,  and  deliberates 
(rn^pn^l  drafts  of  standards  drafted  by  their  sub¬ 
committees.  JMA  standards,  thus  approved,  are 
enacted  by  the  chairman  of  JMSA,  and  printed  and 
publicized.  JMS  is  distinguished  from  JIS-F  by  its 
objective  which  coven  products  or  objects  that  need 
resiliency  in  application.  JMS  are  selected  and 
established  by  the  same  members  of  JIS-F,  and, 
there  by,  there  is  no  duplication  or  conflict  between 
JIS-F  and  JMS.  Figure  1-4  shows  workflow  of  JMS. 
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Figure  1-3  Work  Mow  &  organizational  umn  ior  jw-r 


Apart  from  JMSA,  then  an  other  organizations 
which  issue  voluntary  standards  for  the  industry, 
such  ac 

—  Japan  Shipbuilders  Association  (JSA) 

—  The  Ship  Machinery  Manufacturer  Associa¬ 
tion  of  Japan  (SMMAJ) 

—  'Hie  Society  of  Naval  Architects  of  Japan 
(SNAJ) 

—  The  V*"**  Engineering  Society  in  Japan 
(MESJ) 


—  Japan  Electrical  Manufacturers  ’  Association 
(JEMA) 

—  Japan  Cable  Manufacturers’  Association 
(JCS) 

Tyehe^rtrif«ni«rTrm«T»«rie1Ty 

serve  ae  the  beets  of  engines  ring,  functional  per¬ 
formance,  standard  macbinery/equipment  specifl- 
cations,  inspection,  etcw  supplementing  JIS  or  JMS 
standards.  Most  of  thaw  standards  are  included  in 
company  m-houae  standards  per  se  or  modified,  if 
neceeaary,  to  meet  specific  requirements. 


Figure  1-4  Work  Flow  &  Organizational  Chart  of  JMSA  Standards  QMS) 


O  Company  In-Hotae  Standards 

T ha  scop#  of  standardization  is  quits  different 
between  individual  companies  and,  consequently, 
the  orgaaiaaonal  structure  for  standards  devel¬ 
opment  wSI  vary,  depending  upon  their 
standardization  goals,  company  size,  etc. 

nni«rn^»m^^m^iacgucture,degcgibedherein,ia 
the  structure  adopted  by  HETs  Shipbuilding 
Division,  which  represents  one  of  the  largest 
Standard  affrrm  in  rh» 

industry* 

,^f.aTtf?5>yriiyCTtton  in  IHI  proceeded  in  three 
phases,  as  follows: 


1)  Phase  1  (1968-1972) 

Development  of  new  standards,  (product,  func¬ 
tional  performance,  design/  engineering;  testing/ 
inspection,  production/ accuracy) ,  establishment  of 
material  codea,  computerization  inducing  material 
control. 


2)  Phase  2  (1973-1976) 

Maintenance  of  standards  and  development  of 
standards,  continuing  from  Phase  L,  (production, 
accuracy). 


3)  Phase  3  (1976-) 


Standards7  maintenance,  fn^Mdfag1  revisions  of 
irrirntyg  standards  to  meet  new  requirements  or 
revisions  of  international  standards,  rules  and 


regulations,  and  developsient  and  standardization 

z^T^^tfr-tfr^  arpripm<mt:*nd 


Figure  1-5  shows  the  organization  chart  when  * 
standards  development  was  at  its  peak  (Phase  1), 
and  Figure  1-6  shows  the  current  organization  chart 
where  the  major  effort  is  focused  on  maintenance  of 
existing  standards. 


The  standardization  effort  is  administered  and 
controlled  by  the  Technical  Department  of  the 
Shipbuilding  Division  Headquarters  in  Tokyo,  and 
the  Management  Committee,  which  utilizes  the 
routine  Department  Managers7  Assembly  of  each 
different  geld,  promotes  the  standards  develop¬ 
ment  by  assigning  various  sub-committees  of 
specialized  areas  to  undertake  the  work.  Sub¬ 
committee  members  are  selected  from  the  routine 
engineering  and  production  line  of  each  shipyard. 
Drafting  of  the  standards  and/or  maintenance  are 
undertaken  by  a  Standards  Group  belonging  to  the 
Design  Department  of  each  shipyard. 
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Fiarurs  1-5  (cont*d) 
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1.7  BENEFITS  OF  STANDARDIZATION 


Effects  on  Productivity 


Many  of  the  advantages  and  benefits  to  the 
various  elements  of  the  shipbuilding  industry  re* 
suiting  from  standardization  have  been  already 


The  direct  benefits  of  standardization  become 
even  more  significant  when  one  considers  the 
important  contribution  to  implementation  of  ad¬ 
vanced  technologies  which  eventually  lead  to  im¬ 
provement  in  productivity.  The  following  indicate 
some  of  the  most  productive  shipbuilding  techno¬ 
logies  which  require  standardization  as  an  essential 
element. 


1)  Outfit  Units/Modules 


basic  components  assembled  into  suitable  packages 
to  facilitate  pro-outfitting  in-shop  or  on-block 
before  erection  on  the  building  berth.  Product 
standards  provide  the  basis  for  module  design,  and 
design  standards  define  the  optimum  scope  and  size 
of  modules.  Production  standards  support  efficient 
implementation  of  modularization. 


Outfit  units  or  modules  also  facilitate  estab¬ 
lishment  of  effective  work  packages  (pallets), 
material  control,'  production/labor  planning  and 
control,  computerization. 


2)  Zone-Oriented  Production  and 
Product-Oriented  Work  Breakdown 
Structure  PWBS 

Zone-oriented  production  is  a  production  system 
based  on  geographic  work  zones  instead  of  systems. 
Product-oriented  Work  Breakdown  Structure 
(PWBS)  extends  the  basic  philosophy  of  Zone- 
oriented  production  defining  the  production  pro¬ 
cess  by  zone,  stage  and  problem  areas,  evolving  from 
modularization,  _ 


3)  Computer-Aided  Design/Manufacturing 
(CAD/CAM) 
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Computer-aided  design  and  manufacturing  is 
not  only  facilitated  by,  but  requires  standardi- 
zation.  Product  standards  and  design  standards 
can  be  stored  in  the  data  bank,  simplifying 
programming  and  processing. 

4)  Rationalization  of  Procurement 


Product  standards,  functional  performance 
"standards^  testmg/inspection  standards  all 
promote  common  understanding  between  the 
buyer  and  the  suppliers,  and  greatly  simplify  the 
approval  and  testing  processes,  leading  to  re¬ 
duction  in  cost  and  delivery  time.  The  adoption 


standard  products  where 


possible  will  significantly  reduce  lead  times  and 
free  critical  engineering/ procurement  manpower 
to  address  priority  areas. 


5)  Accuracy  Control 

Accuracy  said  tolerance  standards  assure  the  ' 
quality  of  workmanship  to  the  buyer  and  in¬ 
spectors.  Accuracy  control  reduces  or  eliminates 
geometrical  inaccuracy  of  ship  structure  during 
each  work  process  resulting  in  significant  im¬ 
provements  in  productivity  and  safety,  parti¬ 
cularly  at  erection.  ■ 


6)  Computerized  Material  Control 

Material  Control  should  be  a  computerized, 
comprehensive  program  which  interrelates  de¬ 
sign,  material  control,  production  scheduling 
and  accounting.  By  using  this  approach,  key 
elements  of  production  control  can  be  associated 
with  material  purchasing.  While  it  would  be  ideal 
to  have  all  materials  standardized,  this  is 
practically  impossible,  therefore,  the  material 
control  system  must  be  programmed  to  handle 
all  materials  including  those  unstandardized. 
Obviously,  standards  will  greatly  simplify  the 
programming  and  reduce  the  computer  work¬ 
load. 

Figure  2-5  shows  the  system  flow  chart  of  IHFs 
Material  Conttol  System  for  reference. 
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1.7.2  Economic  Effects 

Standardization  is  not  justifiable  unless  the 
cost  and  time  invested  results  in  an  adequate  and 
rangihta  return.  Therefore,  it  is  essential  to  assess 
projected  cost  and  time  savings  appropriately  as 
standards  are  being  developed  within  the 
framework  of  the  long  range  plan. 

Assessment  of  economic  benefits  is  sometimes 
Hiffinilt  since  standardisation  involves  many 
direct  and  indirect  factors.  For  example,  it  is  easy 
to  assess  cost  returns  on  a  single  standardized 
product  or  a  series  of  products  completely 
standardized,  but  it  is  difficult  to  assess  products 
or  processes  which  are  mixtures  of  standardized 
and  unstandardized  products,  or  when  second* 
ary  benefits  are  involved,  such  as  reduction  in 
delivery  time,  storage  time,  simplification  of 
testing  and  inspection,  reducing  maintenance 
costs,  and  so  forth.  The  economic  effects  of  the 
latter  case  can  often  only  be  assessed  qualita¬ 
tively,  also  recognizing  that  it  takes  a  certain  time 
to  realize  the  benefits.  Regretfully,  there  is  no 
established  format  at  this  time  for  assessing 
these  effects,  regardless  of  the  standardization 
approach. 

However,  the  factors  which  commonly  con¬ 
stitute  profitable  cost  returns  are  as  follows: 

—  Reduction  of  manhours  (engineering, 
production) 

—  Shortening  manufacturing  and  delivery  time 

—  Reduction  in  cost 

—  Reduction  in  drawing  submittals,  communi¬ 
cation  costs,  changes 

—  Reduction  in  maintenance  costs 
Therefore,  depending  on  the  type  of  standards,  the 


benefits  usually  relate  to  one  of  the  above  factors. 

The  following  are  some  examples  of  the  effects  of 
standardization,  which  could  be  assessed  quanti¬ 
tatively: 

1)  Redaction  of  Manhours 

The  engineering  manhours  required  for  design 
and  purchasing,  (e.g.  planning,  specifications, 
manufacturing  drawings  for  sub-contractors,  etc.) 
have  been  reduced  substantially  by  using  standard 
products,  standard  drawings  and  the  utilization  of 
a  computerized  material  control  system.  The  fol¬ 
lowing  table  shows  the  reduction  of  engineering 
manhours  expended  annually  for  hull  design  in  one 
IHI  shipyard: 

Year 

1973  1974  1975  1976  1977  1978 

Eng«Mhrs./Month 

43,900  42,959  35,650  31,600  29,950  19,700 

2)  Reduction  in  Manufacturing/Deiivery 
Time 

Bollards  (double  bitts)  took  90  days  to  design  and 
manufacturer  when  they  were  designed  for  each 
application.  This  was  reduced  to  40  days  by 
standardizing  material,  shape  and  dimensions. 
(IHI) 

3)  Reduction  in  Manufacturing  Coats 

a)  The  costs  of  pipe  flanges,  bolts,  packing,  etc., 
were  reduced  by  50%  by  standardization. 
(IHI) 

b)  The  manufacturing  cost3  of  Engineer’s  Day  Oil 
Tank  were  reduced  by  75%  by  standardi¬ 
zation.  (The  first  ASTM  F-25  standard 
developed  and  published  in  the  U.S.) 
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u  BACKGROUND  SURVEY  RESULTS 

In  order  to  provide  maximum  benefit  to  the 
shipbuilding  and  marine  industry  through  stan¬ 
dardization,  it  is  necessary  to  incorporate  practical 
solutions  to  the  existing  problems  faced  by  the  users 
in  establishing  standardization  goals  and  devel¬ 
opment  processes.  The  survey  was  conducted  to 
identify  the  status  and  the  needs  of  the  U.S. 
shipbuilding  industry. 

After  receiving  general  advice  on  the  task  ob¬ 
jectives  from  the  BIW  Program  Office  and  ASTM 
Committee  F-25,  the  IMT  survey  team  had  meet¬ 
ings  with  four  SNAME  Panel  SP-6  member  ship¬ 
yards  (Newport  News,  Avondale,  Peterson,  Bay)  to 
discuss  and  clarify  their  concerns.  Generally,  the 
shipyard!  visited  understood  the  necessity  of 
standardization  and  useful  suggestions  were  made 
to  our  approach. 

The  following  summarize  the  results  of  the 
background  survey  including  the  surveys  on  various 
reports  of  the  National  Shipbuilding  Standards 
Program  tasks. 

*1.1.1  Status  Quo  of  Standards  Utilization  in 
the  ,U*S*  Shipbuilding  Industry 

As  a  matter  of  fact,  there  are  many  standards 
currently  existing  in  U.S.  which  are  being  used  or 
referred  to  in  shipbuilding  contracts  and/or  ship 
production  technology.  Regretfully,  however,  these 
standards  are  not  effectively  utilized  since  they  are 
not  consolidated/properly  controlled,  and  further, 
many  standards  are  duplicated  with  conflicting 
requirements,  and  are  sometimes  obsolete  relative 
to  the  state-of-the-art.  This  results  in  confusion  for 
the  users  and  the  standards  are  eventually  disre¬ 
garded.  On  the  other  hand,  there  are  standards  used 
by  other  industries  which  could  be  applicable  to 
shipbuilding. 

Recently,  however,  standardization  is  being 
recognized  as  a  significant  element  for  productivity 
improvement,  and  the  shipyards  that  have  used  the 
new  standards  developed  under  the  National 
Shipbuilding  Standards  Program  (e.g.  5  &  10  gal 
Dispensing  Tank)  have  realized  substantial  cost/ 
time  savings. 

Further,  several  U.S.  shipyards  are  introducing 
Zone-outfitting,  accuracy  control  and  other  ad¬ 
vanced  production  technology,  and  to  realize  the  full 
potential  of  these  techniques,  they  are  sponta¬ 
neously  establishing  their  own  in-house  standards, 
and  incorporating  these  standards  in  the  contract 
specifications. 


1.L2  Problems  Currently  Faced  by  the  U.S. 

Shipbuilding  Industry  (from  a 

Standardization  Viewpoint) 

While  the  U.S.  shipbuilding  industry  faces  many 
problems  in  applying  existing  standards,  an  effort 
is  being  made  to  correct  the  situation.  Undoubtedly, 
the  development  of  new  shipbuilding  standards  will 
contribute  significantly  to  problem  resolution.  The 
key  problems  identified  during  the  background 
survey  are  summarized  as  follows:  * 

1)  Duplication  of  Standards  and  Criteria 

There  are  many  standards  and  criteria  existing  in 
the  U.S.,  such  as  ASTM,  ASME,  Military,  Coast 
Guard,  Maritime  Administration,  etc.,  and  in  many 
cases,  the  requirements  for  a  single,  item  or  system 
are  duplicated  or  centtadictory  resulting  in  con¬ 
fusion  and  costly  inefficiency.  The  principal 
problem  is  that  there  is  no  single  organization 
working  to  consolidate  standards  and  specifications. 

2)  Approval  Procedures 

Due  to  the  lack  of  unified  standards  or  criteria, 
many  requirements  remain  unclear  between  the 
shipbuilder  and  shipowners,  classification  societies, 
regulatory  bodies  (Coast  Guard,  etc.),  design  agents 
and  vendors,  and  consequently,  the  shipyard  is 
required  to  repeat  the  drawing  submittal/approval 
cycle  for  each  construction  contract.  Since  the 
number  of  approval  plans  is  excessive,  the  review 
and  approval  is  usually  delayed.  Frequently,  plans 
for  the  same  equipment  or  systems  are  required  to 
be  submitted  to  the  regulatory  agency  (USCG)  and 
the  classification  society  (ABS)  for  approval. 
Conflicting  requirements/comments  from  these 
organizations  are  time  consuming  to  resolve  and 
disruptive  to  the  production  schedule  of  the 
shipyard  resulting  in  significant  losses  in  time  and 
money, 

3)  Inspection  Structure 

The  division  of  responsibility  for  the  scope  and 
degree  of  the  inspection  activity  is  often  vague  and 
ambiguous  and  results  in  differing  interpretations 
as  to  what  is  an  acceptable  inspection  criteria 
amongst  the  classification  societies,  regulatory 
agencies,  shipbuilder,  owners  and  design  agents. 
The  outcome  of  this  confusing  situation  is  repeated 
inspections  of  a  single  item  or  system  which  disrupts 
the  inspection/completion  schedule  causing  delays 
in  production/delivery. 

4)  Quality  Acceptance  Levels 

As  is  the  case  with  the  inspection  process,  the 
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quality  acceptance  level  is  net  cleariy  denned.  This 
situation  is  particularly  evident  in  such  areas  as 
welding  quality,  hull  construction  structural  tol¬ 
erances,  painting  surface  preparation  and  system 
applications,  cosmetic  repairs,  etc;  Empirical 
standards  developed  over  a  long  period  of  time  by 
individual  shipyards  are  generally  not  accepted  by 
owners/iegulstory  body  inspectors  who  have  their 
own  ideas  of  whit  the  acceptable  quality  level 
should  comprise.  This  leads  to  delays,  adversary 
relationships  and  excessive  costly  rework  by  the 
shipbuilder. 

5)  Vendors/ Suppliers  Support 

Generally,  moat  US.  vendors  or  suppliers  of 
mams  equipment  have  a  major  market  in  other 
industries  and  an  insignificant  market  in  ship* 
building.  Therefore,  the  shipyard  must  use  equip* 
mans  designed  for  other  than  marina  application,  or 
have  it  custom  manufactured  for  a  particular 
application.  Under  these  circumstances,  shipyards 
find  it  difficult,  time  consuming  and  costly  to 
purchase  equipment  which  satisfies  their  require* 
menu.  Vendors  are  often  reluctant  to  accept  orders 
on  such  a  basis,  and  when  they  do,  manufacturing 
lead  times  are  usually  very  long. 

This  problem  may  be  attributed  to -(1)  the  lack  of 
standardized  specification  for  purchasing  in  the 
shipyard,  (2)  failure  to  use  manufacturer's  standard 
products  or  (3)  low  quantities  for  each  order. 

6)  Purchasing  Methods 

The  shipyard’s  purchasing  department  is  re* 
sponsible  for  acquiring  material  which  satisfies  the 
requirement  of  the  purchase  specification  at  the 
lowest  cost.  In  current  practice,  it  usually  cakes 
several  months  to  issue  purchase  orders,  review  and 
approve  vendor  furnished  information,  and  release 
the  equipment  for  manufacture.  This,  combined 
with  long  manufacturing  lead  rimes,  results  in 
significant  delay  for  engineering  and/ or  production. 

Recently,  some  shipyards  have  succeeded  in 
soiving  these  problems  by  entering  into  basic 
agreements  with  the  vendors  on  purchase  specifi¬ 
cations.  eta,  prior  to  contract  award,  and  by 
purchasing  vendor’s  standard  catalogue  products. 
This  approach  has  simplified  purchasing  proce¬ 
dures,  reduced  schedule  durations  and  lowered  coats 
of  vendor  furnished  material. 

LL3  Changes  in  Ship  Types,  Ship 

Operation  and  Shipbuilding  Methods 
in  US. 

To  adapt  to  advances  in  technology  and  economic 


circumstances,  the  types  of  ships,  construction 
methods  and  ship  operation  procedures  are  con¬ 
tinually  being  re-evaiuat ad.  In  developing  ship¬ 
building  standards,  it  is  important  to  anticipate 
these  changes  and  incorporate  the  new  concepts  in 
the  standards.  The  following  changes  are  forecast  in 
US.  shipbuilding  and  operations: 

1)  Type  of  Ship's  Propulsion  System 
Diesel  propulsion  will  become  predominant. 

2)  Ship's  Operation 

Main  and  auxiliary  propulsion  systems  will  be¬ 
come  more  sophisticated,  requiring  advanced  en¬ 
gineering  developments  to  ensure  safe  and  reliable 
performance.  Instruction  books  and  operating 
manuals  will  have  to  be  written/prepared  to  ensure 
dear  and  comprehensible  guidance  for  system 
operation. 

3)  Ship's  Production  System 

Advanced  shipbuilding  methods  and  processes, 
such  as  Zone-outfitring,  accuracy  control,  computer 
aided  design/ production  integration,  eta,  are  al¬ 
ready  being  introduced  in  some  of  the  major 
shipyards,  and  this  trend  is  expected  to  eventually 
impact  ail  US.  shipyards. 

LI  A  Shipyards'  Suggestions  to  Solve 
Recognized  Problems  (From 
Standardization  Viewpoint) 

During  the  shipyard  visits,  the  following  sug¬ 
gestions  were  offered  by  the  shipyards  to  solve  or 
alleviate  the  problems  they  are  now  experiencing, 
and  to  effectively  promote  standardization. 

1)  Consolidation  of  Standards  and  Criteria 

Currently  there  are  too  many  standards  which  are 
duplicative  or  contradictory.  Consolidation  and 
unification  of  these  standards  was  suggested  to 
avoid  excessive  design  effort  and  to  reduce  pro¬ 
duction  costa.  One  suggestion  was  to  divide  stan¬ 
dards  into  military  standards  and  commercial 
standards  and  clearly  define  their  applications. 

2)  Consolidate  and  Define  Responsibility 
for  Plan  Approval 

Consolidation  and  simplification  of  plan  approval 
procedures  was  suggested.  For  example,  ABS  and 
the  Coast  Guard  should  cleariy  define  respective 
areas  of  responsibility  to  simplify  plan  approval 
procedures. 

3)  Consolidation  of  Inspection 

The  inspection  function  as  performed  by  the 
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regulatory  agencies  creates  a  confusing  and  difficult 
situation  because  of  the  conflicting  and  often 
arbitrary  requirements  imposed  upon  the  ship* 
builder. 

Transfer  of  the  inspection  function  to  the 
classification  society  (ABS)  was  suggested  because 
of  that  agency's  continuous  involvement  in  that 
activity  and  the  recency  and  relevancy  of  their 
surveyors'  experience. 

4)  Establish  QA/QC  System 

There  is  often  a  wide  disparity  of  quality  ac¬ 
ceptance  level  criteria  as  perceived  by  the  ship¬ 
builder,  vendor,  owner,  and  the  regulatory  agencies, 
resulting  in  disagreement  as  to  what  constitutes  an 
acceptable  product.  QA/QC  standards  should  be 
developed  to  specifically  define  a  product’s  physical 
and  operating  characteristics,  and  performance 
requirements,  to  serve  as  a  basis  for  understanding 
among  ail  the  parties  involved. 

5)  Extend  Application  of  Commercial 
Standards  to  Military  Ships 

Recognizing  that  there  are  situations  where 
commercial  and  Navy  standards  can  be  used  for 
each  others*  requirements,  it  was  suggested  that  an 
effort  be  made  to  identify  specific  areas  where  Navy 
and  commercial  standards  can  be  consolidated, 
improved,  or  interchanged. 

6)  Unified  Numbering  System  for  Standards 

A  systematized  identification  plan  for  docu¬ 
menting  and  recording  standards  is  considered 
necessary  in  order  to  facilitate  communication 
among  all  segments  of  the  shipbuilding  industry. 
Using  the  existing  ASTM  standards  identification 
system  was  suggested. 


7)  Vendor/Supplier  Support 

Success  of  the  U.S.  Shipbuilding  Standards 
Program  requires  a  coordinated  effort  to  foster 
consensus  within  the  marine  industry. 

The  marine  equipment  supplier  community’s 
support  and  participation  in  this  enterprise  is  part 
of  the  integrated  involvement  which  is  necessary  for 
the  program  to  succeed. 

8)  Advanced  Approval  of  Voluntary 
Commercial  Standards  by  Regulatory 
Bodies 

It  was  suggested  that  the  development  and 
implementation  of  voluntary  consensus  standards 
could  be  instrumental  in  simplifying  design  cycle 
and  inspection  procedures  in  cooperation  with,  and 
in  support  of,  the  classification  society  and  the 
regulatory  agencies.  A  list  of  acceptable  products 
similar  to  the  Coast  Guard’s  Qualified  Products  List 
(QPL)  would  result  in  significant  savings  in  costs 
and  time  to  the  industry.  Wherever  possible, 
advance  approval  of  industry  standards  for  general 
vs.  a  specific  application  should  be  pursued. 

9)  Establish  Production  Working  Standards 

The  use  of  standards  comprising  advanced 
technology  concepts/practices  are  considered  es¬ 
sential  for  maintaining  construction  schedule 
durations  and  ensuring  the  quality  and  integrity  of 
all  aspects  of  the  work. 

10)  Participation  of  the  UB.  Shipbuilding 
Industry  in  Standardization 

All  segments  comprising  the  U.S.  Shipbuilding 
Industry  must  lend  their  support,  participation,  and 
involvement  in  the  standards  program. 
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APPROACH  TO  STANDARDS 
APPLICATION  IN 
JAPANESE  SHIPBUILDING 

1.  APPROACH  TO  STANDARDIZATION 

At  the  end  of  World  War  H,  the  Japanese 
industries  were  in  chaos  due  to  the  destruction  and 
damages  sustained  by  the  war.  It  took  a  decade  or 
more  to  restore  their  strength  and  revitalize 
industrial  activity.  The  Japanese  shipbuilding  in¬ 
dustry  was  one  of  the  first  to  revive  its  activity  and 
entered  into  the  international  market  in  the  early 
1960*3.  In  those  days,  it  was  difficult  for  the 
Japanese  shipyards  to  compete  with  their  foreign 
counterparts  because  of  their  handicap  in  quality 
and  technology  that  resulted  from  the  war.  So,  the 
Japanese  shipbuilding  industry  quickly  realized  the 
necessity  of  establishing  shipbuilding  standards  to 
unify  and  raise  the  products*  quality  and  to  increase 
their  productivity. 

In  the  late  1940*3,  under  the  auspices  of  the 
Society  of  Naval  Architects  of  Japan,  the  major 
shipyards  jointly  formed  several  committees  and 
working  groups  to  establish  voluntary  design 
standards,  hull  construction  standards,  outfitting 
standards,  quality  standards,  etc^  as  a  common 
basis  or  criteria  for  design  and  production.  In 
parallel,  national  marine  standards  were  established 
by  the  Japanese  government  in  coordination  with 
the  Japan  Marine  Standards  Association  (JMSA) 
which  represented  the  shipbuilding  and  pertinent 
marine  industries  needs,  and  the  standards  thus 
established  formed  part  of  the  Japanese  Industrial 
Standards  (JIS),  enacted  by  the  Ministry  of 
Transport  of  Japan.  Later  on,  in  addition  to  these 
national  and  voluntary  standards  of  the  marine 
industry,  most  shipyards  established  their  own 
supplementary  standards  in  areas  which  were  not 
covered  by  the  former  two  categories,  mainly,  to 


rationalize  engineering  and  production  processes  to 
meet  their  particular  circumstances. 

To  summarize,  standardization  in  the  Japanese 
shipbuilding  industry  was  developed  in  three  dif¬ 
ferent  categories,  namely,  by 

—  National  standards 

—  Industry-wide  voluntary  standards 

—  Companies*  in-house  standards 

2.  MARINE  JIS  STANDARDS 

The  Japanese  Industrial  Standards  (JIS)  are 
instituted  and  enacted  by  the  Japanese  Government 
under  the  Industrial  Standardization  Law.  JIS 
cover  fundamental  standards  for  all  industrial 
fields,  excluding  those  for  agriculture  and 
chemistry,  and  are  classified  into  19  categories  as 
shown  in  Fig.  1.  To  date,  about  7,750  JIS  standards 
have  been  established  including  about  520  marine 
JIS  standards,  coded  with  the  symbol  “JISF*\ 

Marine  JIS  standards  are  classified  into  the 
following: 

—  Fittings:  covering  various  mooring  fittings, 
anchors,  anchor  cables,  davits,  derricks,  hatch 
covers,  manholes,  steei  doors,  round  scuttles, 
windows,  ventilators,  ladders,  life  boats  and 
davits,  galley  equipments,  pipe  fittings,  cargo 
blocks,  navigation  equipments,  etc. 

—  Engines  and  Valves:  covering  design  criteria 
and  material  specifications  and  test  codes  for 
various  machinery,  instruments,  valves, 
strainers,  filters,  pipe  flanges  and  joints,  tools, 
etc. 

—  Electric  Appliances  &  Navigational  Instru¬ 
ments:  covering  various  electric  lamps,  lights, 
projectors,  batteries,  signal  lamps,  engine 
telegraphs,  switches,  distribution  boards,  etc. 

An  Index  of  existing  JIS-F  standards  is  attached 
as  Attachment(l). 
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Category 

Symbol 

No.  of  Standards 

Civil  engineering  St  architecture 

A 

463 

Machine  Engineering 

B 

1,079 

Electrical  Engineering 

C 

816 

Automobile 

D 

294 

Railroad 

£ 

199 

Shipbuilding 

F 

5IS 

Steel  asd  iron 

G 

|  205 

Non-ferrous  material 

H 

321 

Chrmical 

K 

1,815 

Textile 

L 

305 

Mining 

M 

235 

Pulp  and  Paper 

P 

103 

Ceramics 

R 

218 

Daily  necessaries 

Medical  equipment  and 

S 

221 

safety  appliance 

T 

176 

Aircrait 

W 

71 

Fundamental  St  others  (pa  c  icing. 

* 

welding,  radiation,  etc*) 

Z 

608 

Total 

7,744 

(fay  March  31*  1979 


Fig.  1  CLASSIFICATION  k  NUMBERS  OF  JIS  STANDARDS 


The  procedure  to  establish  JIS  standards  is  as 
follows:  (Fig*  2) 

O  Proposal  of  standard  objects; 

The  Minister,  responsible  for  the  respective 
industry  (e*g„  Minister  of  Transport  for  the  ship¬ 
building  and  marine  industries),  inquires  to  an 
entrusted  private  organization  of  the  industry  which 
consist  of  persons  of  learning  and  experience,  and 
representatives  from  manufacturers  and  users,  etc*, 
to  submit  proposals  for  standard  objectives  based  on 
long-range  and  annual-base  development  plans*  In 
the  case  of  shipbuilding,  the  Japan  Marine  Stan¬ 
dards  Association  ( JMS  A)  is  entrusted  by  the  MOT 
to  act  as  this  organization* 

The  entrusted  organization  works  out  a  proposal 
to  the  Minister,  which  is  then  passed  on  to  the 
Japanese  Industrial  Standards  Council  (JISC) 
which  is  designated  under  the  law  to  deliberate  and 
decide  the  objects  to  be  standardized.  Under  the  law, 
the  Minister  cannot  enact  any  standards  without 
the  acknowledgement  of  JISC* 

JISC  consists  of  a  General  Assembly,  a  Standards 
Council  and  29  Divisional  Councils  classified  into 
.  specialized  fields,  and  under  each  Divisional 
Council,  there  are  a  number  of  Technical  Com¬ 
mittees.  The  members  of  JISC  are  qualified  per¬ 
sonnel  representing  universities,  institutes,  in¬ 
dustry  (or  suppliers),  consumers  (or  users!,  and 
relevant  government  agents.  The  Agency  of  In¬ 
dustrial  Science  and  Technology  (AIST),  Standards 
Department,  acts  as  a  Secretariat  to  JISC. 

O  Decision  -  Enactment  -  Publication: 

After  deliberation  by  the  Divisional  Council  and 
respective  Technical  Committees,  and,  if  deemed 
necessary,  by  the  Standards  CoundL  JISC  then 
reports  their  decisions  on  the  proposed  standards  to 
the  responsible  Minister.  The  standards  accepted 
by  JISC  are  then  drafted  and  documented  by  AIST 
(or  JMSA  for  marine  standards)  for  enactment  and 
publication.  The  enactment  of  the  standard  is 
publicly  announced  by  the  responsible  Minister 
through  the  Japanese  government’s  Official 
Gazette.  _  _ 

O  Manufacturing/Marketing  of  JIS 
products: 

Any  manufacturer  who  is  interested  to  manu¬ 
facture  and  market  JIS  designated  products  can 
apply  to  the  responsible  Minister  for_qualification 
as  a  “JlS-licensed  factory”.  Upon  receipt  of  their 
application,  the  Minister  sends  inspectors  to  the 
manufacturer  to  inspect  their  production  facilities, 
quality  control  methods,  eta,  related  to  the  JIS 


products  and,  if  qualified,  will  grant  the  license  to 
the  applicant  and  publicize  the  JIS  product  and  its 
m flnufacturer’s  name  in  the  Official  Gazette. 

The  manufacturer  thus  licensed  is  permitted  to 
bear  the  “JIS”  Mark  (Fig*  3)  on  their  designated  JIS 
products*  No  inspection  is  required  for  each  JIS 
product  once  the  license  is  granted. 


3.  INDUSTRY-WIDE  VOLUNTARY 

STANDARDS 

JIS  standards  mainly  cover  items  or  products  that 
are  considered  essential  for  nationwide  industries. 
Standards  which  need  more  flexibility  in  their 
application  are  generally  entrusted  to  competent 
organizations  belonging  to  each  industry  tinder  their 
own  responsibilities. 

In  shipbuilding,  there  are  several  organizations 
which  have  established  industry-wide  voluntary 
standards.  The  organization  names,  standard  codes 
are  as  follows: 

Organization  Standard  Code 

—  Japan  Marine  Standards 
Association  (JMSA) 

—  Japan  Shipbuilders 
Association  (JSA) 

—  The  Ship  Machinery 
Manufacturers’  Associa¬ 
tion  of  Japan  (SMMAJ) 

.  —  The  Society  of  Naval 
Architects  of  Japan 
(SNAJ) 

—  The  Marine  Engineering 
Society  in  Japan 
(MESJ) 

—  Japan  Electrical 

Manufacturers’  Association 
(JEMA) 

—  Japan  Cable  Manufacturers’ 

Association  (JCMA) 

O  JMS  Standards 

As  mentioned  previously,  JMSA  is  a  private 
foundation  specially  entrusted  by  the  Ministry  of 
Transport  for  standardization  in  the  shipbuilding 


JMS 

ZIS 

5M 

JSDS 

JSQS 

MESJ 

JEM 

JCS 
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Standards  Council  l 
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Civil  engineering  ; 

Architecture,  ! 

Steel  and  iron, 

Non-ferrous  Material, 
Materials  and  Energy, 
Welding,  Fundamental, 
Chemical  Products, 

Chemical  Analysis, 

High  Polymer  Textiles, 
Ceramics,  Daily  Necessaries, 
Machine  Siemens 
Manufacturing  Machine, 
Precision  Machine  * 

General  CTse  Machine 
Automobile,  Aircraft 
Railroad,  Shipbuilding, 
Distribution, 

Electricity,  Electronics, 
Household  Electric  Appliances 
Information, 

Medical  Equipment  and  Safety 
Appliances, 

Atomic  power, 

ISO.  EC. 


Technical  Comictee 


Secretariate 

Ministry  of  International  Trade 
and  Industry 

Agency  of  Industrial  Science  and 
Technology  (Standard  Department) 
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J 

Manufacturers  Associations 

Application  :o  manufacturing 
marketing,  purchasing 

Academic  Societies,  etc, 
j  (Work  out  af  Draft  Proposal) 

Fig  .2  Procedure  ox  Establishing  JIS 


and  marine  industries,  JMS  is  distinguished  from 
JIS-F  by  its  objective  which  covers  products  or  areas 
that  require  resiliency  in  application.  More  em¬ 
phasis  is  placed  on  “functional”  (or  performance) 
standards  rather  than  “product”  standards,  JMS 
standards  are  selected  and  established  by  the  same 
members  for  JISF  standards.  Therefore,  there  is  no 
duplication  of  standards  between  JISF  and  JSM. 

To  date,  there  are  about  140  JMS  standards. 

O  ZIS  Standards 

ZIS  standards  are  primarily  inspection  standards 
for  the  shipbuilders  regarding  testing  and  inspec¬ 
tion  of  machinery  and  equipment  acquired  from 
vendors.  Most  of  these  standards  are  incorporated 
in  shipyards’  in-house  standards. 

O  SM  Standards 

SMMAJ  is  an  organization  of  ship’s  machinery 
and  equipment  manufacturers  consisting  of  about 
300  firms.  They  have  close  relationships  with  the 
shipbuilders  and  shipowners  who  usually  act  as 
members  of  SMMAJ’s  Technical  Committee. 

SM  standards  mainly  consist  of  functional  and/or 
dimensional  standards,,  standard  specifications 
(purchase  requirements,  purchase  orders,  produc¬ 
tion,  quality,  etc.)  for  major  machinery  and 
equipments.  To  date,  there  are  about  100  SM 
standards.  Standard  purchase  orders  specifications 
are  used  by  shipbuilders  for  purchasing. 

O  JSDS,  JSQS  Standards 

SNAJ  is  equivalent  to  SNAME  (but  excluding 
marine  engineers)  and  has  acted  as  a  leader  in 
establishing  engineering  and  product  quality 
standards  for  the  shipbuilding  industry.  Design  and 
engineering  standards  are  coded  as  JSDS,  and 
product  quality  standards  are  coded  as  JSQS. 

JSDS  and  JSQS  are  adopted  per  se  or  modified 
and  form  part  of  shipyards’  in-house  standards.  To 
date,  there  are  23  JSDS  standards  and/or  guidance 
texts  for  systems  engineering  and  10  JSQS  stan¬ 
dards  for  welding,  hull  construction  and  outfitting 
quality. 

O  MESJ  Standards 

MESJ  is  the  counterpart  of  SNAJ  with  mem¬ 
bership  consisting  of  mechanical  and  marine  en¬ 
gineers.  Similar  to  SNAJ,  MESJ  standards  are 
primarily  engineering  standards  for  propulsion  and 
auxiliary  machinery  systems  in  the  engine  room,  and 
form  part  of  shipyards’  in-house  standards.  To  date, 
there  are  26  MESJ  standards. 


O  JEM  Standards 

JEMA  is  an  organization  of  the  electrical  industry 
consisting  of  about  240  firms.  JEM  standards  cover 
ail  aspects  of  electrical  machinery  and  appliances 
iTtelnriing’  those  for  domestic  use,  supplementary  to 
JIS  standards.  To  date,  there  are  about  120  JEM 
standards,  including  22  for  marine  equipments. 


O  JCS  Standards 

JCMA  is  an  organization  for  the  electric  cable 
manufacturers  and  JCS  standards  cover  all  aspects 
of  electric  cables,  supplementary  to  JIS  standards. 


4.  COMPANIES’  IN-HOUSE  STANDARDS 

Although  national  standards  and  industry-wide 
voluntary  standards  form  the  basis  of  the  industry’s 
needs,  there  are  still  some  areas  which  are  not 
covered  by  these  two  categories.  Each  company 
naturally  has  different  circumstances,  practices  and 
facilities  that  cannot  be  dealt  with  in  the  same  way. 
Therefore,  company  in-house  standards  were  es¬ 
tablished  to  511  the  gaps  and/or  to  suit  their 
particular  needs. 

Figs.  4  and  5  show  in-house  standards  currently 
adopted  for  shipbuilding  in  IHL 

The  standards  are  basically  classified  into  two 
main  categories,  one  is  the  “IS”,  which  are  the 
“Basic  Standards”,  and  the  other  is  the  “SD”,  which 
are  the  “Standard  Drawings”. 

“IS”  include  basic  standards  which  must  be 
strictly  obeyed  by  the  designers  or  the  workers,  and 
is  divided  into  “Material  standards  (SO)”  and 
“Engineering  standards  (SOT)”. 

Material  standards  (SO)  includes  raw  material, 
basic  components,  fittings  and  units.  Most  raw 
material  specifications  are  specified  fay  national 
standards  or  classification  society  rules,  so  it  is  only 
necessary  to  standardize  sizes  or  thicknesses,  based 
on  manufacturers’  standard  market  products, 
considering  the  frequency  of  usage,  shop  facilities, 
storage,  etc.  Marine  JIS  components  or  fittings  that 
are  readily  available  in  the  market  could  be  used  per 
se  as  in-house  standards.  This  concept  can  also  be 
extended  to  basic  machinery  or  equipments,  such  as 
pumps,  motors,  lifeboats,  hatch  covers,  etc.,  selected 
from  manufacturers  standard  models  which  are 
proven  to  be  reliable  from  past  experience.  In  this 
case,  at  least  two  manufacturers’  models  of  similar 
characteristics  are  selected  to  allow  flexibility  in 
purchasing. 
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Engineering  standards  for  design  and  engineering 
(SOT)  are  systematized  and  categorized  into 
systems  and/or  production  processes.  Industry¬ 
wide  standards,  such  as  JSDS  and  JSQS  are 
incorporated,  either  per  se  or  slightly  modified,  to 
meet  particular  requirements.  Standard  specifica¬ 
tions  and  calculation  formulae  or  sheets  are  used  to 
unify  the  design  criteria,  quality,  functions  and  work 
practices  of  the  systems. 

In  addition  to  the  “IS”  basic  standards,  “SD” 
provide  the  standard  or  guidance  drawings  for 
machinery  and  outfitting  layouts,  basic  system 
modules,  manuals  and  practices,  etc.,  which  can  be 
utilized  in  routine  design  and  production  work. 
Besides  the  basic  modules,  “SD”  permits  some 
flexibility  in  application  to  meet  individual  re¬ 
quirements. 


5,  APPLICATION  OF  STANDARDS 

Standards  are  not  only  useful  as  the  basis  of 
design,  but  are  also  useful  as  the  basis  for  pur¬ 
chasing,  material  control,  production  processes  and 
quality  control.  In-house  standards  are  especially 
useful  to  integrate  these  functions  into  a  total 
system,  and  the  introduction  of  large  computers  will 


serve  an  important  role  in  integrating  the  overall 
system. 

The  following  are  some  typical  applications  of 
standards  and  modules  in  various  stages  from  design 
to  production. 

O  Basic  Design 

At  the  basic  design  stage,  the  work  is  mostly 
concentrated  on  functional  design.  Therefore,  en¬ 
gineering  standards,  specifically  design  standards, 
play  the  predominant  role  at  this  stage. 

Standardization  of  ship  construction  specifica¬ 
tions,  hull  form  characteristics,  design  criteria  of 
various  systems,  structural  analysis  methods,  cal¬ 
culation  forms,  etc.,  will  insure  consistency  in  design 
philosophy  and  ship’s  quality. 

Standard  modules  will  also  help  the  designer  to 
decide  machinery  particulars,  system  arrange¬ 
ments,  piping  and  wiring  diagrams,  etc.,  very  rapidly 
without  making  serious  errors. 

Figs.  6  thru  9  show  examples  of  machinery 
particulars,  machinery  arrangement  and  corre¬ 
sponding  piping  modules  of  a  steam-driven  tanker. 
These  standard  modules  can  be  used  as  a  base  design 
and,  in  most  cases,  only  partial  modifications  are 
required  to  meet  specific  requirements  of  the  ship 
owner. 
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Ri;.  D.  Piping  Layout  Modulo  corresponding  to  Machinery  layout  Module  Fig.  U 


0  Detail  Design 

In  I  HI,  the  major  work  at  the  detail  design  stage 
is  to  convert  (or  transition)  the  system-oriented 
drawings  developed  at  the  basic  design  stage  to 
zone-oriented  drawings  to  match  the  zone- 
production  system.  Systems  are  subdivided  into 
zones  by  composite  drawings  and  workpackages  (or 
pallets)  are  grouped  for  each  zone.  Detailed 
manufacturing  drawings  of  larger  machinery  and/or 
outfitting  modules  are  developed  at  this  stage  for 


on-block  outfitting  by  combining  or  modifying 
standards  base  modules. 

Figures  10  and  11  show  the  diagramaticsand  the 
manufacturing  drawing  of  the  actual  unit  module  of 
a  drain  pump  unit  module.  These  units  are  ac¬ 
companied  with  corresponding  material  lists  which 
include  the  required  material  data  for  the  module. 
Material  and  components  of  each  unit  are  supplied 
to  the  workshop  in  pallets  end  assembled  there  into 
a  complete  package. 
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Figure  10.  DlugrumuUcu  of  Drain  l\imp  Unit  Modulo 


C  Material  Purchasing 

\f<rrji»ial  purchasing  is  a  function  that  plays  as 
irwpnrMwf.'wlam  aiy^irtwriyT^aTiw^niTa^  aiMBMl  fig 
the  ship's  caasgucacn  and  providing  it  to  pro* 
ducaon  as  the  appropriate  tans.  Purchase  orders 
and  penmens  spsdncaaon*  muss  bo  prepared  and 
distributed  to  tho  subcontractor  with  proper  con* 
ridezarion  of  the  production  achedoio  and  the  lead 
t-fm»  required  ior  manufacturing  and  delivery  of  the 
tw«tj>w«1-  Also,  efforts  must  be  paid  to  minimize 
stock  so  that  the  stockyards  or  warehouses  are  not 
overstocked  with  redundant  material. 

Material  purchasing  is  considered  as  pare  of  the 
“planning”  process  whereas,  purchase  specinca* 
tioaBaad  hy 

the  design  department.  The  issuance  of  these 
documents  must  be  precise!?  scheduled  and  con¬ 
trolled  to  support  the  pallet  schedules. 

Usually,  such  work  as  prsperadan  of  purchase 
specifications,  evaluation  of  vendors’  proposals, 
etc.  requires  signixlcaBS  time  prior  to  order 
placement  and  also  requires  a  great  deal  of  paper 
work  to  finaiiza  the  contract  with  the  vendors.  The 
time  and  effort  for  these  functions  could  be  con¬ 
siderably  reduced  if  these  materials  axe  pre* 
approved  and  filed  as  part  of  the  shipyards' 
standards. 

Consequently,  purchase  orders  can  be  extremely 
simplified  by  issuing  a  standard  purchase  order 
format  which  simply  states  the  required  model 
.  number,  quantity  and  delivery  data  to  the  vendor. 

O  Production 

As  discussed  previously,  standardisation  will 
enchases  productivity  by  facilitating  the  intro¬ 
duction  of  automated  fabrication  or  assembly 
machinery  in  the  production  process.  Production 
scheduling  and  control  couid  be  conduced  more 
precisely  and  accurately  by  using  statistical  records 
of  standard  work  packages  as  yardsticks.  Standard 
procedures  and/or  manuals  for  welding,  pipe-fab* 
ricarion.  tolerance,  quality  assurance,  eta,  can  be 


used  both  by  designers  and  workers  and  they  could 
simplify  instructions  on  individual  working  draw¬ 
ings. 

O  Computerization 

The  rapid  progress  in  computer  technology  hta 
led  to  wide  application  of  computers  for  design  and 
production  in  the  shipbuilding  industry.  Many 
shipyards  an  now  using  computers  for  design 
calculations  and  analyses.  NC  machines  for  gaa 
catting  and  pips  fabrication,  eta  Consequently, 
shipyards  have  realized  Improved  productivity  and 
product  quality.  However,  the  benefit  of  compu¬ 
terization  cannot  be  fully  realized  unless  the  in¬ 
dividual  computer  processes,  from  design  to  pro¬ 
duction,  are  interfaced  and  integrated  to  form  a 
“total  system”. 

The  total  system  interrelate*  design,  material 
control,  production,  scheduling  and  accounting 
systems.  Without  standardization,  this  massive 
system  cannot  be  rationally  established. 


S.  ADVANTAGES  OF  STANDARDIZATION 

In  conclusion,  these  three  categories  of  stan¬ 
dardization  have  supplemented  each  ocher  and  have 
contributed  to: 

—  attaining  mutual  understanding  of  tha 
product’s  performance  and  quality  between 
the  supplier  and  the  user 

—  simplifying  transactions  for  purchasing 

—  shortening  production  by  overlapping 
deagn/purcharing/production 

—  raising  the  technical  and/or  quality  levels  of 
the  whole  industry 

—  reducing  engineering  and  production  costs  by 
improving  productivity 

—  facilitating  planning  and  control  in  engi¬ 
neering,  purchasing  and  production 

—  facilitating  computerization 
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ATTACHMENT  (1).  INDEX  OF  US  STANDARDS 


INDEX 


STANOARO  NO.  TITUS  . 

U1S  F) 

Graphical  Symbols  for  Slips'  Ventilation  System  ♦ 

Graphical  Symbols  for  Ships’  Life-saving  Appliance  and 
fire  fighting  Appliance  ' 

Small  Ships’  of  Heat  or  Sweat  Insulation  for  Pipes 

Standard  Practices  for  Thermal  Insulation  Work  for 
Small  Ships’  Aireonditioning  Ducts  t 
Application  Standard  of  Steel  Pipes  for  Small  Ships 
Small  Ships’  Rudder  Carriers - 
Bollards  * 

Cast  Iran  Bar  Type  Chain  Cable  Stoppers 
Cast  Iron  Deck  End  Rollers  . 

Steel  Plate  Deck  End  Rollers 
Cured  Chocks 
Open  Chocks 
Mooring  Pipes 

Spindle  Type  Hand  Steenng  Gears 
Ships’  Hand  Steenng  Wheels 
20t0-70  Ships’ Rope  Hole  Covers 

201 1-63  Chain  Type  Hand  Steering  Gears 

2013-68  Leading  Blocks  for  Chain  Type  Hand  Steenng  Gears 
2014.78  fiarleads. 

201S«78  Cast  Steel  Bar  Type  Anchor  Chain  Canie-Stoppets  * 

2016*76  Cast  Steel  Pawl  Type  Anchor  Chain  Cable  Stoppers  for 
Grade  2  Anchor  Chain  Cable  • 

2017-75  Panama  Chocks  • 

2013-76  Bollards  (Simple  Type) 

2019- 79  Small  Size  Cast  Iron  Deck  End  Rollers 

2020- 79  Small  Size  Steel  Plate  Deck  End  Rollers 

2021- 76  Small  Size  Fairieads  • 

2022- 76  Ships’  Horizontal  Rollers 

2023- 76  Ships’  Small  size  Cast  Steel  Bar  Type  Anchor  Chain  Cable  Stoppers 

2024- 75  Ships’  Small  Size  Stand  Rotlers  • 

2025- 76  Cable  Clenches  ■ 

2026- 76  Fairieads  with  Horizontal  Rollers 

2027- 76  Rollered  Pawl  Type  Anchor  Chain  Cable  Stoppers  for  Grade  2  Anchor  Chain  Cable 
2023-76  Rollered  Bar  Type  Anchor  Cham  Cable  Stoppers  for  Grade  2  Anchor  Chain  Cable 

2029- 78  Ships'  Towing  and  Moonng  Brackets  • 

2030- 78  Single  Point  Moonng  Pipes 


0050*78 

0051*78 

0301*74 

0302-77 

0507-79 

1201-79 

2001- 79 

2002- 76 
2003*76 
2004*76 
2005*75 
2006*76 

2007- 76 

2008- 80 
2009-65 


TTTL2 


STANDARD  NO. 
UIS  a 


2051-75 

Double  Type  Cross  Hitts  for  Tugboat 

0210146 

Tumbuckles  for  Lumber  Lashing 

02102-73 

Lumber  Lunin?  Chains 

210340 

Ships’  Davits  for  General  Use 

2104-77 

Ships’  Cranes  for  General  Us« 

2105-73 

Ships'  Cat?o  Hooks 

2106-76 

Ships'  fox  General  Use 

2107-79 

Ships'  Topping  Units 

2201-73 

Ships'  Steel  Hat*  Derrick  3ooms 

2202-76 

Ships’  Derrick  Topping  Brackets 

2207-75 

Ships'  Derrick  Gooseneck  Brackets 

2205-76 

Boom  Rest  Head  Heess 

2206-76 

Ships’  Light  Load  Derrick  Top  pin?  Brackets 

2207-76 

Ships’  Light  Load  Derrick  Gooseneck  Brackets 

2251-76 

Ships’  Uafrt  Load  Derrick  Booms 

2301-76. 

Ships’  Hateh  Ceaxs 

2302-74 

Ships’ Hatch  Batters 

2303-74 

Ships’  Hatch  Wedges 

2304-73 

Ships'  Mandates 

23  OS-73 

Ships'  Non-watertight  Seed  Doors 

2312-79 

Ships'  Butterfly  Nuts 

0231343 

Ships'  Hatch  Boards 

2314-76 

Watertight  Sliding  Doors 

231343 

Indicators  for  Watertight  Sliding  Doors 

2316-76 

Strings  foxWeatherright  Sled  Doors 

2317-7S 

Ships'  Ullage  Holes 

2313-76 

Ships*  Sled  Weatherright  Doors- 

231943 

Hatch  LscJangBars* 

2320- 78  Ship*’  Cilright  Hatch  Carers 

2321- 76  Ships'  Small  Size  Steel  Hatch  Carets 

2322- 76  Fittings  for  Ships'  Small  Size  Sled  Hatch  Carets 

2323- 76  Ships’- Ratchet  Spanners* 

2326-65  Hatch  Cleats  (Simple  T ype) 

232747  '  Max  kin?  of  Hatch  3oard* 

2328- 73  Markin?  of  Hatchway  3eams 

2329- 73  Ships’  Small  Size  Manholes 

2330- 75  Fittings  for  Small  Ships'  Steel  Westher®tht  Doors 

2331- 75  Carets  for  Tank  Cleaning  Holes 

2332- 76  Small  Ships*  Sled  Weaiherughl  Coots 

2333- 76  Small  Ships'  Sled  Non-waieniglu  Doom 


(2) 


nTLB 


STANDARD  NO. 

UIS  FI 

2234-76  Ships’  Cabin  Hollow  OoofS  ‘ 

1335*76  Ships’  Exposed  Hollow  Door 

2336*74  Ships*  Fibreglass  Reinforced  Piastre  Ooor  for  Provisions  Rerrigeraung  Cambers 
0  2401-76  Ships’  Bronze  Side  Scuttles. 

02402-79  Ships’  Hinged  Rectangular  Windows 

2404-75  Ships*  Nan-ooening  Side  Scuttles ' 

2406*76  Deeic  Lights  r 

2407*79  Mushroom  Ventilators 

2408*74  Gooseneck  Ventilators 

2409-75  Cowihead  VentilatOR 
2410*73  Toughened  Gasses  for  Ships’ Side  Scuttles 
2412-56  Air  Hatch  Coven  r 
02413-76  Ships'  Aluminum  Alloy  Side  Scuttles 

02414^0  Ships’  Sliding  Windows  * 

2415-63  '  Ships’  Wall  Ventiiaton 
2416*76  Ships'  Frame  Arresters 

2419- 64  Ships’  Galley  Windows 

2420- 30  Ships'  Non-opening  Rectangular  Windows 

•  2421-78  Ships’  Extruded  Aluminium  Alloy  Square  Windows 
2601*75  Ships’ Footsteps  f 

2602*78  Ships’  Steel  Vertical  Ladders 
2603*70  Steel  Deck  Ladders  • 

2605*75  Steel  Accommodation  Ladders  for  Small  Ships 
2606-SS  Ships'  Wooden  Handrails  * 

2607*75  Ships*  Handrail  Stanchions 

2612-79  Steel  Wharf  Ladders  ; 

2613*76  Aluminium  Alloy  Wharf  Ladders 
2614-67  Bulwark  Ladders  * 

2616*79  Panama  Canal  Pilot  Platforms 
2617*74  Embarkation  Ladders 

2618.78  Aluminium  Alloy  Accommodation  Ladders 
2619*78  Steel  Accommodation  Ladders 

2702- 76  Mouth  Pieces  for  Voice  Tube 

2703- 66  Mechanical  Engine  Telegraphs 

2704- 67  Fittings  for  Steam  Whistle 

2802- 30  Lifeboats  - 

2803- 77  Radial  Type  Boat  Oavus 

•  2804-76  Ships'  Cross  Silts 

02902-60  Ships’  Punkah-Louvres 

2910-30  Shios*  Rice  Boilers 


/4 


(3) 


rm.2 


STANCAflO  NO. 

MS  PI 

300 1 40  Hinted  Caps  of  Sounding  Pipes 
300240  Deck  Pieces  for  Sounding  Pioes 

•  * 

3003- 77'  Hoe  Head  Can 

3004- 52  Pin  Head  Spanners 

300540  Sun*  Bottom  Hup  and  th*  Spanners 
3006-77  Shins’  Drain  Hup 

3006-77  Desk  and  Bulkhead  Hess  for  Tossmsma  Shaft 

3009-75  Ships*  5  fcy7 om1  and  lOkgfl’cm1  Desk  and  BniVftnd  Pises  for  Hpe  Coantcdoo 

301240  Gocaeneefc  Ait  Hoe  Heads  (Bail  Host  Type) 

3013-76  Scupper  Fittings  for  Ships*  Refrigerating  Chamdea 
30 15-77  Gatings  for  Ships’  Scupper  Pipes 

301640  Ships'  Cast  Iron  Pipe  Sleets  Type  Sapannoa  Joints 
301740  Ships’  Cast  Steel  Pipe  Sleeve  Type  gxpanrion  Joints 
3013-75  '  Short  Sounding  Hpe  Heads  of  Srf  f-ricung  Paniltl  Code  Type 
301940*  ’  Seif-dosing  Cate  Valve  Heads  for  Short  Sounding  Hpe 
3020-78  Ships'  CB  Sudan  3eilmouths 
302148  Ships*  Steei  Hpe  Bands 

3022- 78  Ships*  Steel  Pipe  U-3elts 

3023- 77  Bonnet  Type  Air  Hpe  Heads 

'  3024-78  •  Ships’  Cede  Stands  for  Cantrailing  Valves 

3025- 75  Fittings  of  Manual  Remote  Control  Gan  for  rarepesk  Bulkhead 

Valve  on  Small  Ships 

3026- 75  Fittings  of  Manual  Remote  Control  Cears  for  Cargo  0a  Tank 

Vaiv*  ia  Small  Ship* 

3027- 72  Ships’  Oeet  and  Bulkhead  Hem  for  Smail  Size  Capper  Tubes 

305640  Ships’  foot  Vaives 

305740  Bronze  Vertical  Storm  Valves 
305340  Cast  Steei  Vertical  Storm  Vaives 
305940  Bronze  Scwwdown  Vertical  Storm  Valm 
306040  Cut  Sled  Sctewdown  Vertical  Storm.Valves 
320140  Ships'  Hand  Piston  Pumps 
3202-77  Handwinehes  for  Accommodation  Ladders 
<23301-75  Anchors 

0  3302-75  Cast  Steei  Ancnor  Chain  Cables 
0  3303-73  electrically  Welded  Anchor  Cuin  Cables 

3305- 76  Tools  far  Anchor  Chain  Cable 

3306- 76  Buoy  Shacxles 

3307- 78  Anchor  Stoppers 

3308- 77  Ancnor  Buoys 

3310-76  Ancnor  Stoppers  (Small  Size) 
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STANOARD  NO. 
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TITUS 


<33403-77 

Rigging  Screws 

(133404-77 

Chain  Slings  '  ‘ 

,  34Q6-7S 

Chain  Stoppers 

3407-75 

Small  Size  Chain  Slings 

3410-74 

Ships1  Eye  Plates 

3412-75 

Ships*  Ring  Plates 

3413-75 

Sunken  Link  Plates 

3414-74 

Hom  ueais 

3415-74 

Ships*  Wire  Rope  Stay  Eye  Plates 

3416-74 

Ships’  Derrick  Cuy  Cleats 

3417-77 

Ships’  Small  Size  Snatch  Blocks 

3418-76 

Ships’  Block  Sheaves 

<333419-76 

Ships’  Sled  Blocks  with  Swivels  for  Fibre  Rope  Guy 

<333420-80 

Lifeboats’  Seed  Blacks 

Cfl  3421-76 

Ships*  Cargo  Lifting  Sled  Blocks 

033422-76 

Ships’  Snatch  Blocks 

<333423-76 

Ships'  External-Bound  Blocks 

<333424-76 

Ships  Sled  Blocks  for  Fibre  Rope  Guy 

G3342S-68 

Ships*  Sled  Blocks  for  Signal  Rags 

<333426-79 

Ships*  Internal-Bound  Blocks 

633427-79 

Ships’  Sted  Blocks  for  Topping  Units 

633428-79 

Ships’  Cast  Steel  Cargo  Blocks  with  Roller  Bearings 

633429-79 

Ships'  Sted  Plate  Cargo  Blocks  with  Roller  Bearings 

3430-74 

Ships’  Wire  Reels 

3432-78 

Ships’  Sted  Wire  Sockets 

3433-59 

Application  Standard  of  Steel  Wire  Rope  for  Marine  Use 

3434-59 

Application  Standard  of  Hemp  Rope  for  Marine  Use 

3435-74 

Ships’  Wire  Nippers  for  Topping  Lifts 

3436-80 

Ships'  Small  Sire  Wire  Reels 

3437-67 

Application  Standard  of  Sted  Wire  Rope  for  Small  Ship 

3438-67 

Application  Standard  of  Hemp  Rope  for  Small'Ship 

3439-69 

Fastening  Method  of  Wire  Ropes  to  Drum  for  Marine  Use 

3440-53 

Application  Standard  of  Ships'  Canvas 

3441-77 

Ships’  Hatch  Beam  Slings 

3442-76 

Ships*  Small  Size  Wire  Nippers  for  Topping  Uft 

3443-78 

Ships’  Small  Size  Steel  Blocks 

3612-74 

Rope  Ladders 

3613-58 

.  Shipi*  Clinometers 

653614-76 

Ships'  Bells 

390S-75 

Ships'  Toggle  Pins 

(5> 
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S7AN0AR0  NO. 

UJS  f) 

2906*75  Ships’  Chainlets  t 

3907*75  Ships’  S  Sings  of  Chainlet 

3908*75  Ships’  Sye  Plates  for  Chainlet 

3991- 75  Dredger's  Anchors 

3992- 66  Dredger's  Shear**  for  General  Use 

3993*77-  Dredger's  Delivery  Piper 

3994*79  Dredger’s  Floaters  * 

6705*76  AC  Scone  Mooring  Winches 
6706*74  Steam  Mooring  Winches 
6707-74  Hydraulic  Mooting  Winches 

6708*79  Sups’ Cargo  Winches 
6710*75  Steam  Anchor  Windlasses 
6712-75  AC  Electric  Anchor  Windlasses 

6713*76  Hydraulic  Anchor  Windlasses  ^ 

6720*79  Shop  Tat  Method  for  Ships’  Hydraulic  Steering  Gear*. 

6721-79  Stop  Test  Method  for  Oil  Pressure  Pumps  at  Hydraulic  Steering  Gears  for  Ships 


S7AN0AH0  NO. 
PIS  F) 


TITLE 


0401-79  Terminology  and  Definition  of  Output  of  Propulsion 
Machinery  Installed  in  Ships 

0402-75  Fittings  of  the  Machinery  of  Ships  to  be  Supplied  by  Manufacturers 
0403-75  Terminology  of  Pressure  used  in  Ships 
0S02-7S  Sea  Water  Temperature  for  Designing  Marine  Heat  Exchangers 
(25  0503-76  Coiled  Springs  for  Marine  Machinery 

0504-76  Equipment  and  Adjusting  Pressure  of  Escape  Valves  for  Ship  Machinery 
0506-75  Application  Standard  for  Use  of  Copper  Pipes  in  Ships 
0507-79  Application  Standard  of  Steel  Pipes  for  Small  Ships 
0801-78  Test  Code  of  Propelling  Machinery  at  Sea  Trials 
0802-78  Shop  Test  Code  for  Marine  AC  Electric  Overhead 
Travelling  Cranes  in  Engine  Room 

0803-79  Methods  of  Onboard  Test  on  Automatic  Control  of  Fuel  Oil  System 
for  Smaller  Ships 

0804-79  Methods  of  Onboard  Test  on  Automatic  Control  of  Lubricating  Oil  System 
for  Smaller  Ships 

0805-79  Methods  of  Onboard  Test  on  Automatic  Control  of  Cooling  Water  System 
for  Smaller  Ships 

0806-79  Methods  of  Onboard  Test  on  Automatic  Control  of  Compressed  Air. 

Bilge,  Fresh  Water  and  Sanitary  Systems  for  Smaller  Ships 
0901-73  Standard  of  Machine  Tools  Facility  in  Ships 
0902-78  Spare  Part  3oxes  for  Marine  Use 

4201-76  Shop  Test  Code  for  Marine  Steam  Turbines  for  Propelling  Use 

©  4301-78  Water  Cooled  Four  Cycle  Marine  Diesel  Engines  for  Propelling  Use 

4304-78  Shop  Test  Code  of  Marine  Internal  Combustion  Engines  for  Propelling  Use 

4306-75  Water  Cooled  Four  Cycle  Marine-Diesel  Engines  for  Electric  Generator 
m  •  -  *  .  ' 

4801-76  Fixing  Parts  of  Ships’  Small  Propellers 
©  5609-76  Forged  Steel  20  k^f/cm3  Reflex  Type  Water  Gauges 
with  Cocks  for  Marine  Boilers  - 

©  5610-76  Forged  Steel  20  kgf/cm3  Reflex  Type  Water  Gauges 
with  Valves  for  Marine  Boilers 

©  561 1-76  Forged  Steel  63  kgf/cm3  Transparent  Type  Water  Guages 
with  Valves  for  Marine  Boilers 

660 1- 75  Shop  Test  Code  for  Marine  Centrifugal  Oil  Purifiers 

6602- 79  Method  of  Onboard  Test  for  Oil  Purifier  of  Sludge  Automatic 

Discharge  Type  for  Smaller  Ships 
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TITLE 


STANDARD  NO. 

(JIS  ?} 

630.1-75  Ships'  SmaU  Ska  Fuel  OU  Heaters 

7002- 76  Tachometes  for  Marine  Engine 

7003- 76  Appueadoa  Standard  of  Pressure  Gauges  on  Board 

7004- 79  Standard  for  Thermometers  Arrangement  in  Ships’  Machinery  Space 
7CQS-75  Identification  of  Piping  Systems  for  Marine  Use 

7006- 76  Graphical  Symbols  for  Marine  Piping  Systems 

7007- 79  Abbreviation  Used  in  Name  Plate  for  Marine  Valve 

7020- 76  Marine  Tutnbuckto  with  Eye  Bolts 

7021- 75  Pressure  Gauge  3oards  for  Marine  Auxiliary  Machines 

7101- 75  Standard  Velocity  of  Flow  in  Pipes  of  Ship  Machinery 

7102- 75  Application  Standard  of  Gaskets  and  Packings  to  Piping  System  for 

Marine  Machinery* 

7113-75  Marine  Ventilation  Dampers 
7121-30  Marine  Can  Water  rBters 
7131-78  Distance  Pieces  for  Fitting  Ships*«ide  Valves 
7200-30  General  Ruies  for  Inspecaon  of  Marine  Strainers 
0  7202-79  Marine  Duplex  Oil  Strainers 
7203-73  Marine  Mud  Boxes 

7206- 30  Marine  Rose  Boxes  of  Steel  Plate 

7207- 76  Appiicaaon  Standard  for  Wire  Gauze  of  Oil  Strainer  for  Marine  Use 
©  7203-79  Marine  Duplex  02  Strainers  (H  Type) 

7209- 78  Marine  Simplex  02  Strainers  -* 

7210- 76  Marine  Thermometer  Pockets 

0  7211-79  Manne  5  kgf/cm3  Level  Gauges  with  Valve 
'  7212-30  Marine  Cu  Level  Gauges  with  Seif  Casing  Vaive 
©  7213-79  Marine  16  kgf/cm3  Water  Gauges  with  Vaive 
©  7213-79  Marine  Flat  Glass  Oil  Levei  Gauges 

7216- 75  Marine  Self  Cosing  Valves  for  OU  Levei  Gauges 

7217- 75  Manne  Float  Levei  .Gauges 

7218- 7 5  Marine’  Cylindrical  Sigh  t  Glasses 

7219- 73  Marine  Steel  Plate  Hoppers 

7220- 79  Marine  Cast  Iron  S  kgf/en3  Y  Type  Steam  Strainen 

7221- 79  Marine  Cast  Iron  10  Scgf/e m3  Y  Type  Steam  Strainers 

7222- 76  Marine  Cast  Steel  40  kgf/cm3  Y  Type  Steam  Strainers 

7223- 78  Marine  Small  Size  Water  Strainers 

0  7224-73  Manse  Small  Size  Duplex  Gil  Strainers 
722S-76  Manne  Steel  Plate  Simplex  02  Strainers- 


STANDARD  NO.  TITLE 

{JIS  F) 

7226-80  Marine  Steei  Plate  Cylindrical  Water  Strainers 
7228-76  Marine  Tube  Type  Drain  Silencers 


7229-76 
0  7230-75 
(2J7231-7S 
.  7232-75 

7233-77 

7300-75 
0  7301-76 
(25  7302-76 
<257303-76 
<257304-76 
(25730S-7  6 
(557306-76 
(55  7307-76 
0  7308-76 
0  7309-76 
.<2)7310-76 
07311-76 
07312-76 
07313-76 
07314-76 
07315-76 
07316-76 
07317-76 
07318-76 
07319-76 
07320-76 

7321- 76 

7322- 76 

7323- 76 

7324- 76 
07329-78 
0  7330-78 
0  7333-79 
0  7334-75 
<2)  7335-75 


Marine  Slit  Type  Drain  Silencers 

Starting  Air  Reservoirs  Made  of  Steei  Plate  for  Marine  (Jse 

Starting  Air  Reservoirs  Made  of  Steei  Tube  for  Marine  Use  . 

Oil  Cauges  for  Small  Size  Fuel  Oil-Tank 

Marine  Steel  Plate  Cylindrical  Cargo  Oil  Strainers 

Application  Standard  for  Marine  Valves  and  Cocks 

Marine  Bronze  5  kgf/cm1  Globe  Valves 

Marine  Bronze  S  kgf/cm2  Angle  Valves 

Marine  Bronze  1 6  kgf/cm2  Globe  Valves 

Marine  Bronze  1 6  kgf/cm 2  Angle  Valves 

Marine  Cast  Iron  5  kgf/cm2  Globe  Valves 

Marine  Cast  Iron  5  kgf/cm2  Angle  Valves 

Marine  Cast  Iron  10  kgf/cm2  Globe  Valves 

Marine  Cast  Iron  10  kgf/cm2  Angle  Valves- 

Marine  Cast  Iron  16  kgf/cm2  Globe  Valves. 

Marine  Cast  Iron  1 6  kgf/cm2  Angie  Valves 
Marine  Cast  Steel  5  kgf/cm2  Globe  Valves 
Marine  Cast  Steel  5  kgf/cm2  Angle  Valves 
Marine  Cast  Steei  20  kgf/cm2  Globe  Valves 
Marine  Cast  Steel  20  kgf/cm2  Angle  Valves 
’  Marine  Cast  Steei  30  kgf/cm2  Globe  Valves 
Marine  Cast  Steei  30  kgf/cm 2  Angle  Valves 
Marine  Cast  Steei  40  kgf/cm2  Globe  Valves 
Marine  Cast  Steel  40  kgf/cm2  Angie  Valves 
Marine  Cast  Steel  10  kgf/cm1  Globe  Valves 
Marine  Cast  Steei  10  kgf/cm2  Angie  Valves 
Marine  Malleable  Iron  5  kgf/cm2  Globe  Valves 
Marine  Malleable  Iron  5  kgf/cm2-  Angie  Valves 
Marine  Malleable  Iron  1 6  kgf/cm2  Globe  Valves 
Marine  Malleable  Iron  16  kgf/cm2  Angie  Valves 
Marine  Forged  Steel  40  kgf/cm2  Globe  Valves 
Marine  Forged  Steel  40  kgf/cm2  Angie  Valves 
Marine  Cast  iron  Hose  Valves  • 

Marine  Bronze  Hose  Valves. 

Marine  Hose  Connections  and  Fittings 


(9) 
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STANDARD  NO. 

(JIS  F) 

Cd  7336*73  Marine  Forged  Steel  Globe  Valves  for  Compressed  Air . 

0  7337*73  Marine  Forged  Steel  Angie  Valves  for  Compressed' Air 
0  7340*78  Marine  Cast  Steel  Globe  Valves  for  Compressed  Air 
0  7341-79  Marine  Forged  Steel  100  kgf/cm3  Pressure  Gauge  Valves 
0  7343-75  Marine  Bronze  20  kgf/cm3  Pressure  Gauge  Cades 
-0  7346-30  Marine  3ronxc  5  kgf/cm3  Globe  Valves  (Union  Bonnet  Type) 
0  7347-30  Marine  Bronze  S  kgf/cm3  Angle  Valves  (Union  Bonnet  Type) 
0  7348-30  Marine  Bronze  1 6  kgf/cm3  Globe.  Valves  (Union  Bonnet  Type) 
0  7349-30  Marine  Bronze  1 6  kgf/cm3  Angle  Vaives  (Union  Bonnet  Type) 
0  7350-75  Marine  Hull  Cast  Steel  Angle  Valves 
0  7351-80  Marine  Bronze  5  kgf/cm3  Screw-down  Check  Globe  Valves 
07352-30  Marine  Bronze  5  kgf/cm3  Screw-down  Cheek  Angie  Valves 
07353-73  Marine  Cast  Iron  5  kgf/cm3  Screw-down  Coeds  Globe  Valves 
07354-78  Marine  Cast  Iron  5  kgf/cm3  Screw-down  Check  Angie  Vaives 
0  7356-77  Marine  Bronze  5  kgf/cm3  Lift  Check  Valves 
<3  7353-77  Marine  Cast  Iron  5  kgf/cm3  Lift  Check  Globe  Vaives 
0 7359-77  Marine  Cast  Iron  5  kgf/cm3  Lift  Check  Angie  Vaives 

0  7360-75  Marine  Hull  Cast  Steel  Gate  Vaives - 

0  7363-75  Marine  Cast  Iron  5  kgf/cm3  Gate  Vaives 
0  7364-75  Marine  Cast  Iron  10  kgf/cm3  Gate  Vaives 
7365-75  Marine  Hull  Cast  Steel  Globe  Vaives .... 

<53  7366-75  Marine  Cast  Steel  10  kgf/cm2  Gate  Valves 
0  7367-30  Marine  3ronze  5  kgf/cm3  Rising  Stem  Type  Gate  Valves 
0  7363-30  Marine  3ronze  10  kgf/cm3  Rising  Stem  Type  Gate  Valves 
7369-76  Marine  Cast  Iron  16  kgf/cm3  Gate  Valves 
<53  7371-75  Marine  Bronze  5  kgf/cm3  Swing  Check  Vaives 
0  7372-76  Marine  Cast  Iron  5  kgf/cm3  Swing  Check  Valves 

•  mm 

<53  7373-76  Marine  Cast  Iron  IQ  kgf/an3  Swing  Check  Valves 

0  7375-76  Marine  Cast  Iron  10  kgf/cm3  Screw-down  Check  Globe  Vaives 

.  0  7376-76  Marine  Cast  Iron  10  kgf/cm2  Screwdown  Check  Angie  Vaives 

0  7377-76  Marine  Cast  Iron  16  kgf/cm3  Screw-down  Check  Qobe  Valves 

0  7378-76  Marine  Cast  Iron  16  kgf/cm3  Screw-down  Check  Angie  Valves 

7379-76  Marine  Brass  30  kgf/cm3  Stop  Valyes  with  Bite  Joint(s) 

0  7381-75  Marine  3ronze  5  kgf/cm3  Flanged  Cocks 
0  7387-75  Marine  Bronze  16  kgf/cm3  Cocks 
0  7383-75  Marine  Bronze  20  kgf/cm2  Globe  Vaives 
0  7389-75  Marine  Bronze  20  kgf/cm3  Angle  Valves 
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0  7390-30 

<2)7391-30 
CA  -T-5Q-7_3n 

I  <■  MW 

0  7393-80 
<2)  7394-30 

on 

/J7J"QW 

®  7396-80 
0  7397-80 
<2)  7393-76. 
0  7399-78 
740Q-7S 
0  7401-80 
07402-30 
07411-30 

r/\  7<ti7^n- 

0  7413-30 

0  7414-80 

0  7415-78 

0  7416-78 

0  7417-78 

07418-78 

07421-76 
07422-7 6 

-rn 

7436- 80 

7437- 30 

7438- 77 

7439- 77 

7440- 80 


NU. 


Marine  Cocks  with  Lock 

Marine  Cast  Iron  3  kgf/cm2  Globe  Valves 

Pief  ffftrt  *5  A  no)*  V*5  Ium 

»**•***•*>*  ^  '*•»*  *  •••a*'* 

Marine  Bronze  3  kgf/cm2  Globe  Valves 
Marine  Bronze  3  kgf/cm2  Angie  Valves 

_ _  r—  7 
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Marine  Cast  iron  S  kgf/cm2  Suction  Manifold  Valves 
Marine  Cast  Iron  5  kgf/cm2  Discharge  Manifold  Valves 
Marine  Fuei  Git  Tank  Seif-dosing  Drain  V alves 
Marine  Fuel  Oil  Tank  Emergency  Shut-off  Valves 
General  Rules  for  Inspection  of  Marine  Valves  and  Cocks 
Marine  Cast  Steel  30  kgf/cm2  Flange  Type  Escape  Vaives 
Marine  Forged  Steel  30  kgf/cm3  Screw  Escape  Vaives 
Marine  Bronze  5  kgf/cm2  Screw-down  Check  Qobe  Valves 
(Union  Bonnet  Type) 

Marine  Bronze  5  kgf/cm2  Screw-down  Check  Angie  Valves 
(Union  Bonnet  Type) 

Marine  3ronze  1 6  kgf/cm2  Screw-down  Check  Globe  Vaives 
(Union  Bonnet  Type) 

Marine  Bronze  16  kgf/cm2  Screw-Down  Check  Angie  Valves 
(Union  Bonnet  Type) 

Marine  Bronze  5  kgf/cm2  Lift  Check  Globe  Vaives 
(Union  Bonnet  Type) 

Marine  Bronze  5  kgf/cm2  lift  Check  Angle  Vaives 
(Union  3onnec  Type) 

Marine  Bronze  16  kgf/cm2  Lift  Check  Globe  Vaives 


(Union  Bonnet  Type) 

Marine  Bronze  1 6  kgf/cm2  Lift  Check  Angle  Valves 

T.M.t 
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Marine  rorged  Steel  20  kgf/cnr  Qobe  Valves 
Marine  Forged  Steel  20  kgf/cm2-  Angle  Valves 

n _ -?r>  i rt 2  r f— r -  o:».  r^r_ r—  r r--. 
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Marine  10  kgf/cm2  Brazed  Unions,  for  Copper  Tube- 
Marine  10  kgf/cm2  Screwed  Unions  for  Copper  Tube 
Marine  i0  kgf/cm2  Weided  Unions  forSteei  Pipe 
Marine  10  kgf/cm2  Screwed  Unions  forSteei  Pipe 
Marine  20  kgf/cm2  Brazed  Unions  for  Copper  Pipe 
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STANOARD 
(J1S  r) 

7441- 30 

7442- 77 
'  7443-77 

7444- 77 

7445- 77 

7451- 73 

7452- 73 

7453- 73 

7454- 78 

7455- 78 

7456- 75 

7471- 76 

7472- 79 

7473- 76 

7474- 76 

7475- 30 

7501- 75 

7502- 75 
•  7601-75 

7602- 75 

7603- 76 

7604- 75 
7701-75 
7801-75 
7804-76 
7305-76 


NO. 


Marine  20  kgf/cm3  Screwed  Unions  for  Copper  Pipe 
Marine  40  kgf/cn3  Welded  Unions  for  Steel  Pipe  . 

Marine  40  kgf/cm3  Screwed  Unions  for  Steel  Pipe 
Maxine  100  kgf/cm3  Welded  Unions  for  Steel  Pipe 
Marine  100  kgf/cm3  Screwed  Unions  for  Steel  Pipe 
Maxine  Bevel  Gears 
Maxine  Uni  venal  Joints 
Maxine  Transmission  Shaft  Joints 
Marine  Transmission  Shaft  Loose  Joints 
Marine  Transmission  Shaft  Beatings 
Remote  Shut-ofT  Devices  for  Maxine  Fuel  GU  Tank 
Emergency  Shut-off  Valves 

Maxine  Cast  Steel  10  kgf/cm3  Screw-down  Check  Glooe  Valves. 

Marine  Cast  Steel  10  kgf/cm3  Screw-down  Check  Angle  Valves 

Marine  Cast  Steel  20  kgf/an3  Screw*icwn  Check  Globe  Valves 

Maxine  Cast  Steel  20  kgf/en3  Screw-down  Check  Angle  Valves 

Marine  Cast  Steel  Angle  Valves  for  Compressed  Air 

Maxine  Steel  Gratings 

Marine  Steel  Ladders  and  Steel  Handrails 

Spare  Parts  for  the  Machinery  of  Ships 

Tools  and  Outfits  for  the  Machinery  of  Ships 

engine  Stares  far  Coastal  Ships 

Beam  Grabs  for  Marine  Use 

Special  Tools  for  the  Machinery  of  Ships 

Pjgg^o-Pace  Dimensions  of  Marine  i  Pieces  with  Flanges 


Marine  Silver  Brazmg  S  kgf/cm3  Pipe  Flanges ;  •  * 

Basic  Dimensions  of  Steel  Flanges  for  Marine  Eariaust  Gas  Pipe 


TITLE 


STANOARD  NO. 

(JtS  F) 

041 1-77  Outline  Dimensions  of  Marine^  Engine  Control  Consoles 
0412-77  Alarms  and  Indications  for  Marine  Use 

0413-77  Application  Standard  of  Audio-Signalings  and  Pilot  Lamps  in  Shipboard 
0414-78  Internal  Wirings  and  Pipings  of  Marine  Engine  Control  Console 
8001 -76  Method  of  Watertight  Testing  for  Marine  Electric  Appliances 
8002*76  General  Rules  on  the  Temperature. Test  of  Electric  Lighting  Fittings 
'(Incandescent  Lamps)  for  Marine  Use 

8003-7S  General  Requirements  for  Construction  of  Electric  Lighting  Fittings 
(Incandescent  Lamps)  for  Marine  Use 

•  ■  8004-79  General  Requirements  for  Construction  and  Inspection  of  Electrical  Flameproof 

Apparatus  for  Marine  Use 

8006-79  General  Requirements  for  Vibration  Test  of  Electrical  Apparatus  for  Marine  Use 
8Q07i79  General  Requirements  for  Degree  Protection  and  Inspection  of  Enclosures  for 
Marine  Electrical  Apparatus 

801 1- 80  Graphical  Symbols  for  Electrical  Power  Apparatus  for  Marine  Engineering 

Drawings'  .  ' 

8012- 80  Graphical.Symbols'for  Electrical  Lighting  Fittings  and  Accessories  for 

Marine  Engineering  Drawings 

•  8013-80  Graphical  Symbols  for  Electrical  Communication  Apparatus  for  Marine 
Engineering  Drawings 
8101-76  Lead-add  Marine  Batteris 
(55  8401-78  Lamp  Holders  for  Marine  .Use  * 

0  8402-78  Glass  Gloves  for  Marine  Electric  Lights 
(55  8403-77  Front  Glasses  for  Marine  Electric  Lights 

8404- 63  Glass  Globes  for  Marine  Indicator  Lamps 

8405- 77  Lenses  for  Marine  Morse  Signal  Lamps 
8407-76  Marine  Lamps 

(55  8410-79  Recessed  Type  Ceiiing  Lights  for  Marine  Use  (Non-watertight  Type) 

(53  841.1-79  Ceiling  Lights  for  Marine  Use  (Non-watertight  Type) 

(53  8412-79  Cargo  Lights 

(53  8413-79  Boat  Deck  Lights 

(53  8414-78  Pendant  Lights  for  Marine  Use 

(53  8415-79  Watertight  Type  Hand  Lamps  for  Marine  Use 

03  8416-76  Watertight  Type  Wall  Lights  for  Marine  Use 

(53  8417-78  Floodlighting  Projectors  for  Marine  Use 

03  8420-76  Berth  Lights  for  Marine  Use 

03  8421-78  Chart  Table  Lights 
% 

03  8422*79  Flameproof  Ceiling  Lights  for  Marine  Use 
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standard  no. 


TT7L2 


U1S  FI 

GO  3423*79  Flameproof  3uikhead  Lights  far  Marine  Use 
GO  3425*73  Flameproof  Portable  Electric  Lames  for  Marine  Use 
(Dry  Ceils  and  Batteries  Type) . 

0  3427-76  Hand  Lamps  for  Marine  Use  (Nan-watertight  Type) 

GO  3423-77  Portable  Lamps  (Simple  Type)  for  Marine  Use 
GO  3429-77  Pendant  lights  (Simple  Type)  for  Marine  Use 
GO  3430*77  Cargo  Lights  (Simple  Type) . 

GO  3431-79  Ballasts  for  Fluorescent  Lamp  for  Marine  Use 

GO  3434*73  Fluorescent  Table  Lamps  for  Marine  Use 

0  3435-75  Fluorescent  Wail  Lights  for  Marine  Use  (Nan-watertight  Type) 

0  3436-64  Fluorescent  Criling  Lights  for  Marine  Use  (Noit*watertight  Type) 

0  3437-64  Fluorescent  Ceiling  Lights  for  Marine  Use  (Watertight  Type) 

3438*77  Fluorescent  8erttt  Lights  with  Spare  Light  for  Marine  Use ' 

0  3441-75  Watertight  Type  Passage.  Lights  for  Marine  Use 

3442- 79  Special  Type  Cargo  lights 

3443- 79  Reflector  Lamp  Type  Flood  Lights  for  Marine  Use 

3444- 79  High  Pressure  Mercury  Vapour  Lamp  Type  Flood  Lights  for  Marine  Use 

3445- 79  Halogen  Lamp  Type  Flood  Lights  for  Marine  Use  ' 

0  3450-77  Morse  Signal  Lamps  for  Marine  Use  ' 

0  3451-77  Says  for  Morse  Signal  Lamps  for  Marine  Use 
0. 8452-74  Navigation  Light  Indicators 
0  3453-77  Call  Seil  Indicators  for  Marine  Use 

3455-73  Daylight  Signalling  Lamps  for  Marine  Use 
8456-7J  Portable  Qayiighc  Signalling  Lamps  for  Marine  Use 
0  3457-73  Signalling  Lights  for  Marine  Use 

3458-77  Navigation  Light  Indicators  (Simple  Type) 

0  8459-79  Searchlights  for  Marine  Use 
0  3501-30  Watertight  Type  Electric  Sells  for  Marine  Use 
0  3502-73  Sectric  Buzzers  for  Marine  Use 
0  3503-75  Push  Buttons  for  Marine  Use 

3504- 74  Electronic  Homs  for  Marine  Use 

3505- 79  Small  Motor  Sirens  for  Marine  Use 

0  3521-79  Electric  Propeller  Shaft  Revolution  Indicators  for  Marine  Use 
0  3522-73  Electric  Rudder  Angie  Indicators 
0  3523-79  Electric  Engine  Telegraphs  for  Marine  Use 
3524-79  Small  Size  Electric  Engine  Telegraphs ' 

360 1- 76  General  Rules  of  Radio  Telegraph  for  Ships 

3602- 76  Testing  Methods  of  Radio  Telegraph  for  Ships 
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TITLE 


STANDARD  NO. 

(JIS  f) 

(£)  8801-79  Marine  Watertight  Cable  Glands  for  Electric  Appliances 
0  8802-74  Marine  Cable  Glands  for  Bulkhead  and  Deck 
8804-76  Electric  Cable  Clips  for  Marine  Use 
3805-63  Electric  Cable  Hangers  and  Saddles  for  Marine  Use 
8806-76  Protective  Rubber-like  Sheaths  of  Portable  Cord  for  Marine  Use 

881 1-79  Small  Size  Terminals  for  Marine  Use  *  • 


<55 

<55 

<55 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


8812- 79  Terminal-Boards  for  Marine  Use*  . 

8813- 79  Crimp  Terminal  Boards  for  Marine  Use 

8821- 78  Watertight  Type  Joint  Boxes  for  Marine  Use 

8822- 77  Joint  Boxes  for  Marine  Use  (Ncn-watertigntType) 

8823- 77  Distribution  Boards  (Fuse  Type)  for  Marine  Use 

8824- 77  Section  Boards  (Fuse  Type)  for  Marine  Use 

8825- 77  Shore  Connection  Boxes  for  Marine  Use 

8826- 75  Simple  Type  Distribution  Boards  for  Marine  Use 

8827- 75  Simple  Type  Section  Boards  for  Marine  Use ' 

8828- 77  Distribution  Boards  with  Circuit  Breakers  for  Marine  Use 

8829- 80  Section  Boards  with  Circuit  Breakers  for  Marine  Use 

8830- 77  Shore  Connection  Boxes  (Small  Type)  for  Marine  Use 

883 1- 75  Nan-watertight  Type  Plugs  for  Marine  Use  * 

8832- 79  Watertight  Type  Plugs  for  Marine  Use  [ 

8833- 79  Watertight  Type  Receptacles  for  Marine  Use 

8835- 75  Nan-watertight  Type  Receptacles  for  Marine  Use 

8836- 78  Watertight  Type  Plugs  and  Socket-outlets  for  Marine  Use 

8840- 75  Non-watertight  Type  Snap  Switches  for  Marine  Use 

8841- 77  Watertight  Type  Small  Switches  for  Marine  Use 

8843- 77  Small  Toggle  Switches  for  Marine  Use  ’ 

8844- 75  Unit  Switches  for  Marine  Use : 

8845- 77  Rotary  Swicches  for  Marine  Use 

8846- 77  Control  Switches  for  Marine  Flameproof  Light 

8851- 77  Dimmers  for  Marine  Lamps ' 

•  #  » 

8852- 78  Dimmers  for  Marine  Instrument  Illumination 
9101-75  Magnetic  Compasses  for  Marine  Use 
9701*78  Pressure  Switches  for  Marine  Use 
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U.S.  SHIPBUILDING  STANDARDS 
PROGRAM 
LONG-RANGE  PLAN 

VOLUME  II  -  RECOMMENDED 
U.S.  SHIPBUILDING  STANDARDS 
LONG-RANGE  PLAN 


2.1  INTRODUCTION 

The  background  rationale  and  guidelines  for 
standization  in  shipbuilding  have  been  delin¬ 
eated  in  Volume  I.Based  upon  these  considerations, 
practical  suggestions  for  establishing  a  long-range 
standards  development  plan  for  the  U.S.  Ship¬ 
buildings  Standards  are  includeded  in  Volume 
II 


2.2  APPROACH 

Based  upon  the  logic  and  basic  considerations 
described  in  Volume  I,  the  recommended  standards 
long-range  plan  for  the  U.S.  shipbuilding  industry 
has  been  developed  and  compiled  in  this  Volume. 

The  basic  “tree  structure”  adopted  for  the 
development  of  the  long-range  plan  is  attached  as 
APPENDIX  II-A  This  “tree  structure”  shows  the 
correlation  between  the  standards  categories  and 
the  standards  items  grouped  by  families.  Also, 
Cross-reference  is  made  to  ASTM  F-25  Technical 
Subcommittees  which  are  anticipated  to  act  as 
primary  working  groups  for  the  development  and 
implementation  of  national  standards  and  industry 
voluntary  standards. 

The  list  standard  items,  , grouped  in  families  and 
classified  by  priority  order  (i.e.,  short-term ,  mid¬ 
term,  long-term  goals),  are  consolidated  and  com¬ 
piled  in  APPENDIX  II-B. 

In  general,  the  selection  of  standard  items  and 
assignment  of  priorities  reflect  the  standardization 
approach  and  experience  of  the  Japanese  ship¬ 
building  industry,  which  is  described  in  APPEN¬ 
DIX  I-B. 

Standards  listed  cover  moat  of  the  items  which 
have  been  standardized  in  Japan,  either  as  national, 
industry  or  in-house  standards.  The  logic  behind 
categorization  of  national,  industry  and  in-house 
standards,  and  the  rationale  for  assigning  priorities 
for  development,  are  derailed  in  Volume  L 


2.3  IMPLEMENTATION  OF  THE  LONG- 
RANGE  PLAN 

The  recommended  standards  long-range  plan 
presented  in  this  volume  is  considered  to  be  alogical 
and  practical  approach  for  the  U.S.  shipbuilding 
industry.  These  who  will  play  a  part  in  the 
implementation  of  the  recommended  plan  must 
recognize,  and  communicate  to  other  that  its 
effective  prosecution  will  represent  a  task  of  sig¬ 
nificant  magnitude,  of  long  duration  and  National 
scope.  The  potential  benefit  to  the  industry  as  a 
whole,  and  to  the  individual  participants,  are 
substantial  to  say  the  least.  Implementation  of  a 
major  National  initiative  to  pursue  the  standardi¬ 
zation  objectives  outlined  in  the  recommended 
long-range  plan  should  be  viewed  as  an  essential 
element  of  any  program  to  improve  productivity  and 
revitalize  the  U.S.  Shipbuilding  industry. 

Accordingly,  as  the  first  step  toward  imple¬ 
mentation  of  the  standards  long-range  plan,  it  is 
recommended  that  the  shipbuilding  industry, 
through  the  Society  of  Naval  Architects  and  Marine 
Engineers  (SNAME),  directly  contact  top  level 
officials  in  the  principal  government  agencies  and 
private  organizations  involved  (e.g.  MarAd,  U.S. 

Navy,  USCG,  ABS,  etc.)  to  solicit  their  support. 

With  such  top  level  committment,  immediate  steps 
should  be  taken  (perhaps  through  a  high  level 
steering  committee)  to  finalize  the  long-range  Plan 
to  resolve  organizational  structure  and  support,  and 
to  publicize  program  implementation  as  a  major, 
cooperative  National  effort. 

It  is  important  to  recognize  that  if  the  recom¬ 
mended  standards  long-range  plan  is  not  imple¬ 
mented  with  the  appropriate  level  of  support  and 
participation,  particularly  on  the  part  of  key  or¬ 
ganizations,  that  the  attainment  of  shipbuilding 
standardization  goals  will  be  difficult  to  impossible. 

To  expedite  standardization  benefits  simulta 
neous  and  coordinated  efforts  must  be  initiated  to 
consolidate  existing  requirements  and  to  develo 
standards  at  the  National  industry  and  compan 
levels  in  accordance  with  the  priorities  listed. 

2.4  RECOMMENDED  ORGANIZATIONAL 

STRUCTURE 

It  has  been  observed  that  organizational  struc¬ 
tures  for  shipbuilding  standards  development  in  the 
U.S.  are  similar  to  those  employed  in  Japan.  For 
instance,  government  agencies  and  private  organ¬ 
izations,  similar  to  the  Japanese  counterparts,  exist 
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as  follows: 

i)  Government  agencies: 

Maritime  Administration 

U.S.  Navy 

U.S.  Coast  Guard 

2}  Classification  Society: 

ABS 

3)  Private  organizations: 

ANSI.  ASTM.  SNAME,  etc. 

In  addition  to  the  above,  other  participants  required 
for  establishment  of  shipbuilding  standards  include 
shipbuilders,  design  agents,  shipowners/operators, 
a-qri  suppliers/vendors  from  supporting  industries. 

Accordingly,  the  following  are  recommended 
organizational  structures  responsible  organi- 
sariomi  for  the  development  and  implementation  of 
UB.  national  standards  and  industry  voluntary 
standards: 

INSERT  National  Standards  and  Industry  Vo¬ 
luntary  Standards 

The  following  sections  summarize  the  partici¬ 
pation  and/or  responsibilities  of  the  organizations 
concerned: 

1)  Maritime  Administration 

a)  Support  standardization  long-range  plan  for 
TiMtimial  commercial  shipbuilding  standards. 

b)  Authorize  and  approve  national  standards. 

c)  Registration  and  publication  of  national 
standards. 

d)  Refer  printing  and  distribution  of  national 
standards  to  ANSI  or  ASTM. 

e)  Coordinate  consolidation  of  commercial/ 
military  standards  with  UB.  Navy. 

f)  Sponsor  funding  of  shipbuilding  standards 
development.  (National  and  industry  levels) 

2)  UB.  Navy 

a)  Support  standardization  long-range  plans  for 
military  requirements. 

b)  Develop,  authorize,  enact,  publicize  and  dis¬ 
tribute  military  standards. 

c)  Assist  MarAd  to  consolidate  commercial/ 
military  standards,  (excluding  combat 
systems)  and  encourage  application  of  com¬ 
mercial  standards  in  navy  ships. 

d)  Participate  as  committee  member  for  delib¬ 
eration  of  commercial/industry  standards. 

a)  Sponsor  funding  of  shipbuilding  standards 


development.  (National  and  industry  levels) 

3}  UB.  Coast  Guard 

a)  Support  standardization  long-range  plans  for 
shipbuilding. 

b)  Review  and  approval  of  shipbuilding  stan¬ 
dards  for  compliance  with  international 
(SOLAS,  MARPOL,  IMCO,  etc.)  or  Federal 
rules  and  regulations, 

c)  Participate  as  committee  member  for  delib¬ 
eration  of  commercial  standards  and  provide 
guidance  from  Federal  regulations  viewpoint. 

d)  Require  or  permit  application  of  national/ 
industry  standards  through  Federal  regula¬ 
tions. 

4)  American  Bureau  of  Shipping 

a)  Support  standardization  long-range  plans  for 
shipbuilding. 

b)  Participate  as  committee  member  for  delib¬ 
eration  of  commercial  standards  and  provide 
guidance  from  the  classification  rules  view¬ 
point. 

c)  Require  or  permit  application  of  national/ 
industry  standards  through  classification 
rules. 

o)  ASTM 

a)  For  national  standards^  function  on  behalf  of 
MarAd  or  others  for  development  of  stan¬ 
dards. 

b)  For  industry  voluntary  standards,  authorize, 
publish  and  promote  standards. 

c)  Publicize  and  distribute  national/industry 
standards. 

6)  ASTM  F-25 

a)  Maintain  adTnlniatrflnvft  and  technical 
committees  to  develop  and  approve  standards 
drafts. 

b)  Development  and  prosecution  of  standards 
long-range  plan. 

c)  Act  as  coordinator  or  solicitor  to  regulatory 
bodies  or  other  relevant  organizations  for 
review  of  standard  drafts. 

7)  SNAME 

a)  Function  as  an  advisory  committee  and/or 
steering  committee  for  the  industry  to  es¬ 
tablish  U.S.  shipbuilding  standards  long- 
range  plans,  for  national  and  industry  vol¬ 
untary  standards. 

b)  Provide  recommendations  to  ASTM  F-25  for 
development  of  long-range  plans  and  deter- 


mination  of  priorities  for  standards  develop¬ 
ment. 

c)  Promote  standardization  and  encourage 
standards  application  within  the  industry. 

S)  Shipyards,  Design  Agents 

a)  Participate  as  committee  members  for  the 
review  and  approval  of  standards,  and  provide 
input  from  t he  shipbuilders7  viewpoint. 

b)  Participate  as  members  of  the  task  group  for 
development  of  standards  drafts,  and  provide 
necessary  technical  data  and  information. 

c)  Initiate  and  promote  the  use  of  standards. 

9)  Suppliers/Vendors 

a)  Participate  as  committee  members  for  the 
review  and  approval  of  standards,  and  provide 
input  from  the  manufacturers7  viewpoint. 

b)  Participate  as  members  of  the  task  group  for 
development  of  standards  drafts,  and  provide 
necessary  technical  data  and  information. 

c)  Initiate  and  promote  the  use  of  standards. 

10)  Shipowners/Operators 

a)  Participate  as  committee  members  for  the 
review  and  approval  of  commercial  standards, 
and  provide  input  from  the  users7  viewpoint. 

b)  Support  development  and  application  of 
standards. 

11)  ANSI 

a)  Coordination,  development  and  management 
of  national  standards  and  international 
standards. 


b)  Participate  in  the  review  and  approval  of 
national  standards  drafts  developed  by  A5TM 
or  others. 

For  the  most  part,  the  existing  organizational 
structure  for  the  National  Shipbuilding  Standards 
Program  involving  the  Maritime  Administration, 
SNAME  Panel  SP-6,  ASTM  Committee  F-25,  the 
U.S.  Navy  and  member  shipyards  of  SNAME  SP-6, 
will  form  the  basic  structure  for  the  development  of 
national  standards  and  industry  voluntary  stan¬ 
dards,  with  further  participation  of  regulatory 
bodies  and  related  industries,  shipowners,  etc.,  as 
indicated  previously. 

Again,  implementation  of  the  standards  long- 
range  plan  for  national/industry  standards  will 
require  the  top  level  support  of  all  organizations 
involved.  As  a  prerequisite  to  initiating  this  work,  it 
is  recommended  that  senior  officials  in  each  of  the 
involved  organizations  be  briefed  on  the  plan  and 
requested  to  provide  their  support  for  the  program. 

The  organizational  structure  for  individual  in- 
house  standards  varies  depending  on  the  scope  of 
standardization  intended,  and  the  size  of  the 
shipyard.  If  the  shipyard  intends  to  promote 
standardization  at  a  significant  level,  it  is  essential 
to  establish  a  special  project  team  under  the  direct 
control  of  top  management  to  execute  the  work. 
Long-range  plans  should  be  established  by  top 
management  based  upon  a  survey  of  the  shipyard^ 
needs.  Standards  drafts  should  be  deliberated  by 
key  personnel  from  engineering,  production  and 
other  areas  concerned,  and  standards  thus  estab¬ 
lished  should  be  registered  as  company  standards 
and  distributed  for  use  in  the  shipyard. 
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Figure  .2-1  Organization  ot  Standards  Committee 
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2*5  DETAILED  PLANNING  GUIDELINES 

2*5.1  Detail  Planning 

As  diseased  previously,  the  establishment  of  a 
long-range  plan  Is  a  prerequisite  and  the  key  for 
standards  development.  Therefore,  detailed  ele¬ 
ments  of  the  long-range  plan  should  be  planned  and 
mtiraeri  carefully  based  upon  a  pre-determined 
process  and  evaluation  format  considering  the 
factors  as  outlined  in  Section  L5  of  Volume  L  By 
following  this  assessment  process,  standards  pri¬ 
orities  can  be  selected  accurately  without  being 
affected  by  the  changes  in  external  circumstances. 

1)  Process  of  Establishing  a  Detailed  Standards 
Plan 

The  recommended  process  of  establishing  a 
detailed  (e*g*  annual)  plan  and  the  factors  to  be 


assessed  are  as  follows: 

a)  Review  recommended  U.S.  shipbuilding 
standards  long-range  plan* 

b)  Draft  a  more  detailed  and  specific  plan  based 
upon  the  general  policy  and  goaia. 

c)  Conduct  survey  to  obtain  comments  and 
r»r>rymTT!<mr4aT-TnTT*  on  the  detailed  plan  draft 
from  ail  parries  concerned  (by  questionnaire). 

d)  Determine  items  to  be  standardised,  and 
evaluate  priorities. 

e)  Compile  evaluation  resuits  of  standards  items. 

f)  Finalize  detailed  standards  plan. 

2)  Work  Flow  and  Allotment  of  Work 

A  work  flow  for  developing  a  detailed 

standards  plan  for  national  standards/industry 
voluntary  standards  is  shown  in  Figure  2-3* 
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2*5*2  Evaluation  of  Standards  Items 

At  the  initial  stage  of  standardization*  there  is 
difficulty  in  selecting  appropriate  items  or  priori¬ 
tizing  their  development  due  to  the  extensive  scope 
of  work.  Therefore,  there  should  be  an  appropriate 
criterion,  regardless  of  the  type  of  standards,  to 
properly  evaluate  and  select  candidate  items  and 
determine  priorities.  The  following  are  the  judg¬ 
ment  factors  used  by  JIS  for  evaluating  the  selection 
or  priority  of  standards. 

I)  Selection  of  Standards  Items 

Usually,  as  the  first  step,  requests  and  suggestions 
for  the  development  of  new  standards  are  collected 


from  shipbuilders,  shipowners,  suppliers,  vendors, 
regulatory  bodies*  eta,  to  obtain  an  overall  view  of 
the  industry  needs,  and  inputs  thus  collected  are 
evaluated  considering  their  influence  and  benefits 
to  the  industry. 

The  items  which  are  selected  for  standardization 
are  prioritized  by  evaluating  their  economic  impact 
and  contribution  to  the  marine  community  or 
industry.  The  evaluation  system  (point  system) 
used  by  JIS  is  shown  in  Figure  2-4  for  reference. 

The  selection  is  evaluated  from*  two  different 
aspects,  one  from  a  comprehensive  viewpoint  and 
the  other  by  evaluation  of  individual  factors. 
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A)  Comprehensive  Evaluation 

Tie  selection  for  standardization  is  judged  based 
on  the  projected  contribution  to  tht  maritime, 
shipbuilding  and  pertinent  icdustties,  focusing  on: 

—  Improvement  in  quality 

<—  amplification  and  improvement  of  produc- 
tica  and  engineering  procedure* 

—  Improvement  in  productivity 

— '  q£  prrvnrwmmrt  and  Other 

transactions,  etc 

3)  Semination  by  Individual  Factors 

The  following  are  the  individual  factors  which  are 
usually  need  for  evaluation: 

a)  hgcnaaonmlity: 

Evaluate  the  item's  merit  based  on  the 
ttnpHguWfw  of  hztazsatioxiai  standards  (ISO, 
EEC)  and  international  rules  and  regulations 
(SOLAS,  MARPOL,  IMCO,  etc) 

b)  Evaluation  vs,  other  foreign  national 
standards 

Evaluate  the  necessity  and  the  merits  and 
demerits  of  standardizing  the  Item  in  com* 
parison  with  the  trends  of  other  foreign 
national  standards, 

c)  Technical  value: 

Evaluate  whether  the  standardized  product 
is  tachnicaily  superior  to  other  analogous 
products,  and  whether  the  standardization  of 
the  product  is  feasible  and  affective  for  the 
industry. 

d)  Longevity  of  the  standard: 

Evaluate  its  longevity  considering  the  im¬ 
pact  of  technological  progress  and  changes  in 
the  market  place. 

2)  Assessment  of  Priorities 

The  priority  of  standards  should  be  determined 


through  assessment  based  upon  a  common  scale 
and,  needless  to  say,  by  its  contribution  to  the  total 
standardization  program.  Similar  to  the  selection  of 
standards  items,  the  assessment  is  usually  made  in 
two  different  ways,  one  from  a  comprehensive 
viewpoint;  and  the  ocher  by  evaluation  of  individual 
factors.  The  evaluation  system  (point  system)  used 
by  JIS  is  shown  in  Figure  2-5  for  reference. 

C)  Comprehensive  Ajseermmt 

Tuning  of  the  development  is  evaluated  by  Its 
urgency  considering: 

a)  demands  and  trends  of  the  international 
and/or  domestic  marine  and  shipbuilding 
industries, 

b)  impact  on  productivity  and  other  ship  building 
technology. 

c)  Advance  in  technology: 

Evaluate  its  impact  on  the  ™p?twfn^on 

of  advanced  technologies, 

0)  Assessment  by  Individual  Factors 

a)  Evaluation  relative  to  international  rules  and 
regulations: 

Evaluate  urgency,  considering  tht  timing  to 
meet  new  requirements  of  international  rules 
and  regulations, 

b)  Evaluation  vs.  other  foreign  national  stan¬ 
dards: 

Consider  the  enactment  (or  revision)  date  of 
qjrmi*y  foreign  national  standards. 

3)  Determination  of  Standards  Items  and 
Priorities 

After  evaluating  seiection  and  priorities,  the 
results  are  compiled  in  a  summary  table,  similar  to 
the  example  shown  in  Figure  2-d,  and  rinal  decisions 
are  made  by  the  Standards  Committee. 
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2.6  STANDARDS  PROGRAM 

ADMINISTRATIVE  GUIDELINES 

2.6.1  Documentation 

Approval  and  publication  is  the  final  process  of 
standards  development.  The  standards  must  be 
documented  so  that  the  contents  of  the  standard, 
such  as  its  objective,  functions,  structure,  dimen¬ 
sions,  material,  etc.,  are  uniform  and  consistent.  To 
assure  that,  all  necessary  information  is  provided,  it 
is  recommended  that  a  standard  format  for  pub¬ 
lication  be  established.  (Noting  that  organizations 
such  as  ASTM  already  prescribe  standard  format.) 

As  an  example,  the  standard  format  for  publi¬ 
cation  could  include  the  following: 

1)  Scope  of  application 

2)  Terminology  and  definitions 

3)  Type  and  class 

4)  Functional  characteristics 

5)  Chemical  and  physical  contents  of  materials 

6)  Composition 

7)  Construction 

3)  Configuration 

9)  Dimensions,  measurements 

10)  External  appearances 

11)  Qualities 

12)  Material 

13)  Fabrication  and  manufacturing  methods 

14)  Appurtenances  and  spares 

15)  Testing  method 

16)  Inspection  method 

17)  Packing  method 

18)  Nomenclature,  code 

19)  Labeling 

20)  Instructions  for  application 

Detailed  examples  of  the  format  of  JIS  standards 
are  included  in  APPENDIX  II-C. 

2.6.2  Application 

Appropriate  measures  should  be  established  to 
encourage  the  application  of  standards  and  to 
realize  potential  benefits. 

The  approach  to  encourage  standards  application 
will  be  different  for  the  various  categories.  The 
following  are  some  preliminary  recommendations: 


1)  National  Standards 

a)  The  use  of  national  standards  should  be 
encouraged  through  Federal  rules  and  regulations. 
Thi3  is  now  actually  occurring  in  the  Code  of  Federal 
Regulations  (CFR)  by  invoking  ASTM,  ANSI  ABS 
requirements,  specifications,  etc.  for  application. 
National  standards  can  be  invoked  in  the  same  way. 

b)  It  may  be  desirable  to  register  all  national 
standards  in  the  form  of  an  approved  standards  list 
as  part  of  the  CFR,  somewhat  similar  to  the 
Qualified  Products  List  used  by  the  U.S.  Coast 
Guard. 

c)  As  a  further  measure,  it  is  advisable  to  evaluate 
the  establishment  of  a  system  to  license  manu¬ 
facturers  to  manufacture  and  sell  national  stan¬ 
dards  products  under  the  government’s  supervision, 
similar  to  the  “JlS-license”  system  appliedin  Japan. 
Manufacturers  who  are  qualified  through  govern¬ 
ment  inspections  on  production  facilities  and 
quality  control  methods,  are  granted  permission  by 
die  government  to  sell  their  JIS  product  bearingthe 
“JIS”  mark  indicating  that  the  product  quality  and 
performance  is  guaranteed  to  comply  with  JIS 
specifications.  No  inspection  is  required  for  each  JIS 
product  once  the  license  is  granted.  This  is  similar 
to  the  ASTM  or  UL  labeling  system  applied  in  the 
U.S.  Inspections  for  qualification  can  be  assigned  to 
ASTM  or  UL,  etc.  by  the  government. 

d)  National  standards  should  be  included  in 
Maritime  Administration’s  “Standard  Specifica¬ 
tion  for  Merchant  Ships  Construction”  and  ap¬ 
plicable  U.S.  Navy  specifications. 

2)  Industry  Voluntary  Standards 

a)  In  contrast  with  national  standards,  industry 
voluntary  standards  should  be  considered  intrin¬ 
sically  as  semi-national  standards.  Therefore,  in¬ 
dustry  voluntary  standards  should  be  authorized 
and  invoked  or  referred  to  in  Federal  rules  and 
regulations  with  some  resiliency  in  application. 

b)  Each  responsible  organization  could  also 
consider  a  licensing  system  similar  to  that  recom¬ 
mended  for  national  standards.  This  system  en¬ 
courages  manufacturers  to  increase  their  share  in 
the  market  by  improvingtheir  productivity  through 
standardized  production. 

c)  Industry  voluntary  standards  should  be  in¬ 
cluded  or  invoked  in  Maritime  Administration’s 
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and/or  applicable  Navy  specifications  a 8  appro¬ 
priate. 

3)  Company  In-house  Standard* 

a)  Although  they  are  not  as  broadly  applied  as 

ntnV1**  indumy  company  standards 

should  be  authorized  and  required  for  application 
within  the  company. 

b)  Company  standards  should  be  documented 
and  distributed  to  buyers,  regulatory  bodies, 
classification  society,  etc^  for  approval,  and  in¬ 
cluded  in  or  attached  as  an  integral  part  of  the 
contract  specifications  and  plans, 

Z&J&  Publication  and  Distribution 

Procedures  for  Publicizing  Standards 

Once  the  standard  is  established,  it  must  be 
publicized  and  distributed  to  the  users  to  promote 
its  application  and  achieve  the  benefits  of  stan¬ 
dardization,  Public  relations  activities  should  be 
costumed  incessantly  until  the  standard*  is  rec¬ 
ognized  and  accepted  by  the  users. 

The  method  of  publicizing  is  somewhat  different 

Tffrtrifragl  <^nr?arri«_  mdriagy  standardaand 

company  standards.  Company  standards  can  be 
enforced  rather  easily  by  in-house  procedures. 
Therefore,  the  methods  described  herein  are 
guidelines  for  publicizing  national  and/or  industry 
standards.  The  public  relations  approach  adopted 
.  in  Japan  is  described  for  reference, 

‘  A.  Publicizing  System  in  Japan 
70  L  National  Standards 

The  methods  used  for  publicizing  JIS  standards 
vnpforii*  publications,  exposition  meetings,  and  also 
incentive  zo  encourage  application.  The 

government  also  supports  application  of  JIS  by 
prioritizing  JIS  requirements  in  all  government 
projects,  etc. 

JIS  standards  are  publicized  through  two  dif¬ 
ferent  channels;  one  through  the  government  itself, 
and  the  other  through  government  supported  or¬ 
ganizations.  The  following  are  the  major  activities 
conducted  by  the  two  sources. 

A)  Government  Activities 

a)  Public  announcement  of  the  standard  through 
the  government's  Official  Gazette 

b)  Supervision  of  printing  and  distribution  of 
standards 

c)  Requiring  priority  use  of  JIS  ana  JlS-marked 
products  in  government  projects,  etc. 

d)  Promotion  of  technical  courses  to  promote 


industrial  standardization 

e)  Providing  awards  for  contributions  to  indus¬ 
trial  standardization 

f)  Tmpietntntap™  of  promotion  programs  to 
encourage  <TyTm^flyr"*ag*Qn 

g)  Encouraging  JIS  application  overseas 

B)  Government  Supported  Organization 
Activities  ( JSA) 

a)  Issue  JIS  publications 

b)  Issue  Etogifah  versions  of  JIS  publications 

c)  Issue  monthly  magazines,  Le^  Standard¬ 
ization  Journal’*  and  “Standardization  & 
Quality  Control** 

d)  Issue  books,  e^p,  JIS  Catalogue,  JIS  Termi¬ 
nology  Dictionary,  etc. 

e)  Issue  JSA  Technical  Report 

f)  Make  standard  specimens,  formats,  models 

g)  Promote  expositions,  conferences  and  sym¬ 
posia  to  promote  JIS  standards 

b)  Promote  Q-S  (Quality  Control  and  Stan¬ 
dardization)  national/local  conferences 

i)  Promote  monthly  local  Quality  Assurance 
Conferences 

j)  Promulgation  of  JSA  standardization  litera¬ 
ture 

k)  Maintain  a  library  of  foreign  standards 

2.  Industry  Standards 
Bem^lly,  grrrnlflPtn  JT5t 

but  for  shipbuilding  standards,  the  effort  is  limited 
to  the  marine  and  shipbuilding  industries. 

The  major  activities  include  the  following: 

a)  Issue  bulletins  and  technical  reports 

b)  Distribute  progress  reports  on  standardiza¬ 
tion  and  summarize  the  status  of  standards 
through  bulletins 

c)  Issue  standards  booklets 

d)  Maintain  a  library  service  open  to  the  public 

B.  Publicity  Approach  Recommended  for 
U.S.  Shipbuilding  Standards 

L  National  Standards 

It  is  conceivable  that  a  publicizing  system  similar 
to  JIS  can  be  applied  in  the  U-5.  by  substituting 
MarAd,  USN,  USCG,  ABS  for  the  governmental 
agency  and  ASTM/ANSI  for  supporting  organi¬ 
zations. 

The  following  are  the  major  activities  recom¬ 
mended; 

a)  Public  announcement  of  standards  through 


the  Federal  Register  or  other  publications: 

The  announcement  should  include: 

—  Name  of  standard 

-  Code  number  of  the  standard 

-  Data  of  approval  revision  confirmation 
of  continuity  or  discontinuity,  whichever  the 
Case  may  be. 

b)  Issue,  distribution  and  review  of  Standards: 
Following  public  announcement  the  stan¬ 
dards  should  be  printed  and  distributed 
promptly  to  all  segments  of  the  industry, 
permitting  review  by  the  public. 

c)  Advertisement  through  prees  and  magazines: 
New  standards  or  revised  standards  should  be 
advertised  periodically  in  marine  papers  and 
magazines  with  simple  explanations,  prices  of 
prints,  where  to  order,  etc. 

d)  Publicity  through  meetings,  seminars: 
Exposition  meetings  or  seminars  are  an  ef¬ 
fective  method  for  introducing  new  standards 
to  the  industry  by  explaining  standard  fea¬ 
tures,  proper  interpretations,  instructions  for 
use,  etc. 

e)  Implement  promotional  activities: 

To  stimulate  standardization  throughout  the 
industry,  it  is  also  effective  to  distribute 
posters,  pamphlets,  slogans,  or  other  infor¬ 
mation  to  shipyards,  manufactures  and  other 
intereated  fields. 

f)  issue  standards  booklets: 


For  example,  the  following  code  number  indicates 
a  “boat  davit”  (02)  belonging  to  the  “life  saving 
system”  (06),  developed  and  controlled  by  the 


Issue  convenient  booklets  or  other  documents 
containing  standards  to  facilitate  user  appli¬ 
cation. 

2.  Industry  Voluntary  Standards 

The  Publicizing  system  and  activities  could  be 
Similar  to  those  used  for  national  standards  but 
accomplished  by  ASTM. 

The  major  activities  should  include: 

a)  Announcement  of  standards  through  bulletins 

b)  Publication  and  distribution  of  standards  to 
the  parties  concerned 

c)  Issue  of  standards  booklets,  etc. 

2.6.4  Coding  Guidelines 

structure  of  Standards  Codes 

To  control,  maintain  and  effectively  utilize  the 
numerous  standards  developed  in  various  fields,  it 
is  essential  to  establish  ineffective  coding  system 
to  classify  and  file  the  standards  utilizing 
computer. 

The  code  numbers  should  be  devised  to  provide 
some  definition  or  meaning  so  that  the  designator 
can  indicate  its  correlation  with  the  development 
source,  system,  etc.,  for  easy  identification. 

The  following  code  system  is  recommended 
utilizing  the  ASTM  F-25  Committee  codes  in  four 
digits  to  identify  its  source  and  using  two  digit 
numbers  to  identify  the  system  and  two  digit 
numbers  to  identify  the  item  itself. 


“outfitting”  (03)  Technical  Sub-Committee  of 
ASTM-Committee  F-25  (25)  for  shipbuilding 
standards: 
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The  sample  code  numbers  for  Identifying  various 
“systems’*  are  shown  in  APPSJsDEC  H-D.  The  code 
number  for  each “item”  could  be  defined  in  the  same 
manner. 

By  establishing  a  code  system  common  for  the 
industry,  benefits  would  accrue  not  only  to  the 
shipbuilders,  hot  also  suppliers,  shipowners*  regu¬ 
latory  bodies,  eta,  for  easy  identification. 

Coding  System  for  Computer  Utilisation 
1)  Areas  of  Utilization 

To  use  the  standards  codes  as  material  codes  for 
^araWai  control  by  computers,  it  is  desirable  to 
ftjrafrlfah  a.  ™»a  detailed  code  system  which  oennee 
the  item  more  specifically. 


The  foil  owing  are  ehe  major  areas  where  che 
standards  codes  can  be  utilized: 

a)  Filing  of  standards 

b)  Maintenance  of  standards 

c)  Identify  its  usage  and  application  by  the 
industry 

d)  Material  preparation 

e)  Material  control.  La.  ordering,  material  de¬ 
livery,  material  receival 

f)  Identify  workers'  workload 

g)  Production  schedule  control 

h)  Common  language  for  communication  and 
information 

Figure  2-7  delineates  the  correlation  between  die 
material  code  and  other  activities. 


-60- 


MTtMJXCOOC 


l 


J 


iruMcno«w4.oc*eMi 


— T 


omftTMCKrcooti 
(auM«omet*  j 

i _ i 

BB5S3 

LJ 

BBS 

H 

rl 

- s - 

Figure  2-7-  Correlation  between  Material  Codes 
and  other  activities 
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2)  Functions  Esquired 

To  add  further  information  to  the  standards  code, 
and  to  nrilfa*  them  for  material  codes  and/or  other 
purpose*  as  previously  mentioned,  a  detailed  coding 
system  is  required  to  identify  the  standards' 
characteristics.  The  detailed  coding  system  should 
meet  the  following  requirements: 

a)  Shouidbe^exsaxiksotheaitcanbeuriluedin 
many  areas* 

b)  Should  be  capable  of  identifying  a  specific 
article. 


g)  Should  indicate  the  standard's  category 
(national,  industry  or  company). 

h)  Should  permit  future  revision  or  supple¬ 
mentation, 

3)  Structure  of  a  Detailed  Coding  System 

In  developing  the  code  structure,  the  following 
must  be  considered: 

a)  The  total  number  of  digits  should  not  be  too 
extensive. 


c)  Should  be  capable  of  identifying  the  charac¬ 
teristics  (particulars,  speemeationa)  of  a 

spacing  article, 

d)  The  structure  of  the  code  should  be  based  on 
established  login 

e)  Should  be  capable  of  identifying  the  article’s 
category  (e^»  hull,  machinery,  electric,  etc.) 

f)  Should  be  capable  of  identifying  its  status  (e«g. 
original  or  revised). 
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b)  Is  it  desirable  to  use  either  the  numbers  or 
letters  for  coding?  If  alphanumeric 
combined,  their  purpose  must  be 
tinguzshfd. 

c)  Considering  utilization  of  computers, 
coding  should  be  designed  not  to  exceed 
computer  capacity. 

Based  on  these  considerations,  the  following  is 
one  example  of  the  code  structure: 
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The  above  is  only  one  exampleofadetailedcoding 
system.  The  number  of  digits  can  either  be  reduced 
or  expanded,  depending  upon  user  requirements. 

Note:  Although  this  code  system  is  intended 


primarily  for  standard  identification,  the  same 
system  can  be  utilized  for  other  purposes. 

For  reference,  the  material  coding  system  used  in 
IHI  is  shown  in  Figure  2-d. 
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2.6.5  Maintenance 

At  each  standards  Level,  the  standardization 
long-range  plan  and  individual  standards  should  be 
reviewed  periodically  to  reflect  changes  in  re* 
quirements.  advances  in  technology  and  other 
factors.  The  following  are  some  of  the 
guidelines  for  follow-up  and  maintenance. 

1)  Long-Range  Plans 

Long-range  plans  and  a"™™!  development  plans 
should  be  reviewed  annually  to  pursue  ongoing  and 


future  development  of  standards,  and  revised  as 
necessary. 

2)  Individual  Standards 

All  standards  should  be  reviewed  every  three  to 
five  years  to  assess  and  dstsrains  its  currency, 
needed  modifications,  eta,  depending  on  different 
requirements,  feedback  from  users,  advances  in 
technology,  eta  Immediate  action  should  be  taken 
to  correct  any  defects  reported  by  users.  A  docu¬ 
mented  feedback  system  should  be  established  to 
facilitate  effective  feedback. 
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LONG-RANGE  PLAN 


VOLUME  II 
APPENDIX  II-B 


STANDARDIZATION  ITEMS 

PRIORITY  ORDERS 

CLASSIFIED  BY  TYPES  OF  STANDARDS 


APPENDIX  33-B 
EXPLANATIONS 

L  RATIONALE 

This  column  indicates  the  effects  or  benefits  of 
standardization*  2  to  4  moat  effective  rationales  are 
selected  for  each  standard* 

01  -  Improve  communication,  save  labor  (e*g* 
smoother  negotiations,  minimize  conflicts) 

02  -  Improve  approval  work,  save  labor  (e.g. 
simplify  plan  approval,  shorten  approval 
time) 

03  -  Improve  inspection  work,  save  labor  (e*g. 
simp  lify/eliminate  inspection,  shorten  in¬ 
spection  time,  eliminate  duplication) 

04  -  Improve  design/engineering  work,  save  la¬ 
bor  (e.g.  reduce  engineering  manhours, 
minimize  design  changes,  improve  accuracy 
of  drawings.) 

05  -  Improve  purchasing  work,  save  labor  (e.g. 
simplify  ordering,  minimize  estimation 
work) 

06  -  Improve  production, _ save  labor  (e.g*  im- 
‘  prove  productivity,  reduce  manhours) 

07  -  Stabilize  or  improve  technology  level  (e.g. 
stabilize  and  improve  engineering  and 
production  technology,  eliminate  incon¬ 
sistency  in  design  or  specifications) 

08  -  Maintain  or  improve  quality  (e.g.  maintain 
quality,  improve  reliability) 

09  -  Reduce  cost,  (e.g.  avoid  over  design,  reduce 
tailor-made  products) 

10  -  Shorten  delivery  time  (e.g.  reduce  pur¬ 
chasing  time,  allow  stocks) 

2.  STATUS 

_  This  column  indicates  the  organization,  rule  or 
regulation,  institute,  etc.,  issuing  and  controlling  the 
standard* 


3.  CATEGORY 

This  column  indicates  characteristics  of  the 
standard* 

N  —  National  standard 

I  —  Industry-wide  standard 

H  —  Company  in-house  standard 

4.  P-25  COMMITTEE 

This  column  indicates  the  code  number  of  ASTM 
F-25  sub-committees. 

5.  ABBREVIATIONS 
U-SJL 

USA 

MASS  Maritime  Administration 

"Standard  Specification  for 
Merchant  Ship  Construction'9 

MASSD  Ditto. 

"Standard  Specification  for  Diesel 
Merchant  Ship  Construction” 

Foreign 

BV  Bureau  Veritas  (France) 

LACS  International  Association  of 

Classification  Societies 

ISO  International  Organization  for 

EEC  International  Electrotechnical 

Commission 

TMCQ  Inter-government  Maritime 

Consultative  Organization 

DEN  Deutsche  (Industrie)  Normen 

(West  Germany) 

JIS  Japanese  Industrial  Standards 

FCC  Panama  Canal  Regulations 


M 


B-l 


SHORT-TERM  STANDARD  ITEMS 


S-0 


NO 

I73i 

RATIO 

-NAL2 

STITTS 

CATS 

-G0HT 

?-25 

COMM 

■ 

.iAud 

A3S 

ISO 

Qj 

■ 

2 

Sagging*  Blocks  Ja 

MASS 

3/1 

03 

3 

.  1(32*  04 

Anchors  .  g5>  03 

MASS 

ABS 

ISO 

M/I 

03 

m 

„  w  .  Ik.,  o* 

inchor  chains  oa 

MASS 

ABS 

ISO 

3/1 

03 

5 

Chain  stoppers 

mmm 

*9jf| 

mMuM 

MASS 

ISO 

3/1 

03 

E 

31tts,  Bollards 

b 

PCC 

ISO 

3/1 

03 

fl 

Banana  chocks 

B 

PCC 

ISO 

3/1 

03 

8 

By*  plates,  Blag  plates 

gga 

MASS 

out 

JIS 

3/1 

03 

9 

Handrails ,  Handrail  stanchions 

isHmb 

MASS 

ISO 

3/1 

03 

10 

Steps.,  Vertical  ladders 

•9E3 

ssa 

MASS 

ISO 

3/1 

03 

11 

Pilot  ladders 

B 

ISO 

3/1 

Q3 

12 

Bnoazkatlcn  ladders 

B 

ISO 

3/1 

03 

13 

MASS 

ISO 

S/I 

03 

14 

02,  04 

Side  scuttles,  Square  windows  qi^  gg 

.iASS 

ABS 

ISO 

3/1 

03 

15 

3otrcm  plugs 

i 

04,  05 
08,  10 

■ 

3/1 

03 

IS 

I 

Builder's  nase  place  j 

05 

E 

03 

17 

! 

1 

• 

Short- cats  Products  Standards 


5-2 


Short-term  Products  Standards 


Shore- cera  Produces  Standards 
S-4 


ITEM 


Boiler  and  hear  exchanger  cubes 


2  Level  gauges  for  tanks  and  pressure  vessels  ^ 

Uo9  09 


HAT10  CATS  F-25 

-NALE  °  ^  -GORY  COMM 


04,  05  BV 
08,  09 


3  Sight  glasses  for  tasks 


Expansion  Joint s  for  exhaust  gas  pipes 


5  Expansion  Joints  for  dampers  for  boiler  cold  zZ*  MASS 

start  07  *  08 


5  Dampers  for  boiler  cold  start 


Flanges  for  exhaust  gas  pipes  and  up-take 


ME 

Blj 


Inspection  hole  for  up-take,  exhaust  gas  pipes  04,  05 
8  and  forced  Draft  Fan  trunks  07,  08 


9  Dampers  for  exhaust  fan  trunks 


20  Pressure  gauge  boards 


Jo  M^33 
08,  09 


N 

11 

N/I 

11 

a 

11 

a 

11 

a 

11 

a 

11 

a 

11 

a 

11 

N/I 

11 

Short-term  Products  Standards 

S-5 


Short- cara  Products  Standards  . 


S-o 


ITEM 


Standard  for  screw  threads 


2  Terminology  and  Symbols  for  screw  threads 


3  Classification  standard  for  metallic  materials- 


Comparision  table  of  foreign  metallic 
material  standards 


~  Comparision  table  of  foreign  non-ferrous  metal 
®  material  standards 


_  Classification  standard  for  non-ferrous  metal 
materials 


Classification  standard  for  wood  material 


8  Terminology  for  plastic  materials 


9  Indication  practice  for  electroplating 


10  Terminology  for  electroplating 


11  Terminology  for  steel  heat  treatment 


12  Terminology  for  rubber  materials 


RATIO 

-NALE 

STATUS 

02 

ANSI 

04 

ISO 

01 

ANSI 

04 

JIS 

04 

ASTM 

07 

JIS 

04 

JIS 

07 

ANSI 

04 

ASTM 

07 

JIS 

04 

JIS 

07 

04 

ASTM 

07 

01 

ASTM 

04 

JIS 

01 

JIS 

04 

01 

JIS 

04 

01 

JIS 

04 

01 

JIS 

04 

CATS  F-25 
-CORY  COMM 


Short-term  Design/Engineering  Standards 
S-7 


Shorr-cera  Design/Eagineering  Standards 
S-3 


ITEM 

RATIO 

-SALE 

STATUS 

Application  standard  for  .rolled  steel  plates 

04 

ASS 

for  hull  structure 

08 

Application  standard  for  steel  sections 

04 

ABS 

for  hull  structure 

08 

Application  standard  for  al uminua  alloy  plates 

04 

ABS 

for  hull  structure 

08 

Application  standard  for  aluminum,  alloy  sections 

04 

ASS 

for  hull  structure 

08 

CATS  F-25 
-GORY  COMM 


I  04 


Short-term  Design/Engineering  Standards 
S-9 


Short-cera  Design/ Engine* ring  Standards 


S-10 


► 


NO 

ITEM 

RATIO 

-kale 

STATUS 

CATS 

-GORY 

F-25 

COMM 

1 

Standard  procedure  for  selection  and  development 

of  standard  items 

01 

04 

- 

N/I/H 

07 

2 

Standard  procedure  for  maintenance  of  standards 

01 

04 

- 

n/i/h 

07 

3 

Standard  procedure  for  custody  of  standards 

01 

04 

- 

N/I/H 

07 

4 

Standard  for  coding  system 

01 

04 

- 

N/I/H 

07 

5 

Format  of  standard  drawings 

01 

04 

ASHE 

ANSI 

DOD 

N/I 

.  07 

E 

General  requirement  for  drafting 

01 

04 

ANSI 

ISO 

B 

07 

7 

Quantity  symbols.  Unit  symbols  and 

Conversion  rates 

01 

04 

t!  £5 

0  in 
HI 

N 

07 

8 

Limit  and  fit  for  engineering 

01 

04 

N 

07 

9 

Application  standard  for  tolerance  limits 

01 

04 

ISO 

N 

07 

10 

Surface  texture 

01 

04 

ANSI 

ISO 

B 

07 

11 

Classification  symbols  for  vessels 

01 

04 

ABS 

N 

07 

12 

• 

Classification  of  vessels 

01 

04 

ABS 

N 

07 

13 

Standard  for  weather  and  sea  condition 

01 

02 

ABS 

N 

07 

14 

Safety  signs  and  safety  colours 

02 

04 

ISO 

N 

07 

15 

Design  standard  for  freeboard  and  freeboard  mark 

02 

04 

ABS 

N 

G7 

16 

Format  on  tbe  general  arrangement  plana 
of  ships 

02 

04 

ISO 

N 

07 

17 

i 

Standard  of  colours  j 

01 

04 

- 

N 

07 

Short- c era  Design/Engineering  Standards 


S-ll 


Short-eexa  DealgnySagiaaerlng  Standards 


5-12 


Short- c era  Design/Sagiaeering  Standards 


S-14 


1 

ITEM 

i 

RATIO 

-NALE 

1 

Graphic  symbols  for  piping  system 

01 

04 

Identification  colours  for  piping  system 

01 

04 

Application  standard  for  pipes 

04 

08 

Application  standard  for-  valves 

04 

08 

Standard  face  to  face  dimensions  for  valves 

01 

04 

Application  standard  for  flanges 

, 

04 

08 

Application  standard  for  welding  joints  for 
steel  pipes 

04 

08 

Application  standard  for  joints  for  non-ferrous 
pipes 

04 

08 

Application  standard  for  union  joints  for 
piping 

04 

08 

Application  standard  for  joints  for  plastic 
pipes 

04 

08 

Application  standard  for  gaskets  and 
packing  for  piping 

04 

08 

STATUS 


MARAD 

ISO 


CATE  F-25 
-CORY  C0>W 


Short-term  Design/Eagineering  Standards 

S-I5 


S-16 


NO 

.  ITEM 

RATIO 

-NALE 

CATS 

-GORY 

F-25 

COMM 

1 

Rolled  steel  plates  and  shapes 

ANSI 

ASTX 

JIS 

N 

01 

2 

Steel  bars  and  steel  wires 

■ 

ANSI 

ASTM 

JIS 

N 

01 

3 

Steel  pipes 

04,  05 
08,  10 

ASTM 

ISO 

JIS 

N 

01 

4 

Steel  wire  ropes 

04,  05 
08,  10 

"ISo 

ASTM 

JIS 

N 

01 

5 

Carbon  steel  for  machine  structure 

04,  05 
08,  10 

ASTM 

JIS 

B 

01 

6 

Stainless  steel  plates  and  shapes 

B 

AISI 

JIS 

N 

01 

7 

Stainless  steel  bars  and  wires 

2HE1 

AISI 

JIS 

N 

01 

8 

Stainless  steel  pipes 

04,  05 
08,  10 

ASTM 

JIS 

N 

01 

9 

Steel  for  tools 

04,  05 
08 

AISI 

JIS 

N 

01 

10 

Steel  castings 

04,  05 
08 

ASTM 

MIL 

N 

01 

11 

Iron  castings 

SI 

ASTM 

MIL 

JIS 

N 

: 

i 

°1 

1 

12 

Steel  forgings 

04,  05 
08 

ISO 

ASTM 

JIS 

8 

01 

13 

Copper  and  copper  alloy  sheets 

04,  05 
08,  10 

'  ASTM 
JIS 

B 

1 

I  01 

14 

Copper  and  copper  alloy  bars  and  wires 

| 

■ 

ASTM 

JIS. 

B 

01 

15 

Copper  and  copper  alloy  pipes 

04,  05 
08,  10 

ASTM 

JIS 

N 

01 

i 

16 

Aluminum  and  aluminum  alloy  sheets  and 
extruded  shapes 

04,  05 
08,  10 

B 

1 

01 

17 

Aluminum  and  aluminum  alloy  bars  and.  wires 

*a3 

mMkM 

Asm 

FED 

JIS 

N 

01 

Short-term  Functional  Performance  Standards 


S-17 


»0 

IT2H 

3ASI0 

-KAL2 

SIATT5 

CATS 

-GOET 

?-  25 
CCXH 

IS 

&i»gr£mgg  and  aiujniausi  alloy  pipe 

04,  05 
08,  10 

ASTZ 

TED 

TTC 

g 

19  ’ 

Flatss  and  shapes  or  nagnesius  alloy, 
nickel  alloy,  ate. 

a 

AS7H 

JIS 

H 

01 

D 

3ars  and  visas  of  aagaasina  alloy,  nidcal  alloy, 
ate. 

■ 

asts 

JIS 

s 

01 

21 

Pipes  of  aagaesiaat  alloy »  nl  rrcel  alloy »  ate. 

/ 

AST3 

JIS 

3 

01 

22 

Brass  castings,  bronxa  castings 

£  £ 

B 

01 

B 

ATirni-fnrw  alloy  castings 

04,  05 
03,  10 

Asm 

JIS 

3 

01 

24 

Castings  of  aagnasiua  alloy,  ate. 

04,  05 
08 

ASTS 

JIS 

B 

01 

25 

AinwtTirg-t  alloy  forgings 

04,  05 
08 

'Asia 

JIS 

N 

01 

26 

Theraonlasties 

■ 

JIS 

3 

01 

17 

Thattasattiag  plasties 

04,  05 
08  . 

JIS 

3 

01 

23 

Pnplastieited  polyvinyl  chloride  pipe 

04,  05 
08,  10 

JIS 

3 

01 

29 

Insolation  aaterlals  (Glass  wool,  rock  wool) 

04,  05 
08,  10 

JIS 

3 

01 

B 

Asbestos 

04,  05 
03 

JIS 

B 

01 

31 

Fibre  ropes 

04,  05 
08;  10 

JIS 

3 

01 

32 

Canvas 

04,  05 
08,  10 

JIS 

B 

01 

33 

Wood 

04,  05 
08,  10 

- 

3 

01 

34 

Adhesives 

04,  05 
08,  10 

JIS 

B 

01 

Short- cara  Functional  Ferforaanca  Standards 


s-ia 


NO 

ITEM 

i 

RATIO 

-NALE 

STATUS 

CATE 

-GORY 

F-25 

COMM 

35 

Cement 

04,  05 
08,  10 

ASIM 
-  A3S 

JIS 

S 

01 

36 

Coating  materials 

04,  05 
08 

FED 

JIS 

N 

01 

37 

Sand  for  casting 

04,  05 
08,  10 

MIL 

JIS 

N 

01 

38 

Tiles 

04,  05 
08,  10 

JIS 

N 

01 

39 

Materials  for  electric  equipment 

04,  05 
08 

JIS 

\ 

N 

01 

40 

Materials  for  surface  treatment 

04,  05 
08 

ASTM 

JIS 

N 

01 

1 

■ 

■ 

■ 

■ 

pi 

p 

■ 


Short- cera  Functional  Performance  Standards 


S-19 


Short- car®  Functional  Perforaancs  Standards 


S-20 


Short-term  Functional  Performance  Standards 


S-21 


Short- cara  Junctional  Perforaanca  Standards 


Short-term  Functional  Performance  Standards 


S-23 


S-24 


!£S  SIATDS 


Cast  iron  globe  valves 


2  I  Cast  iron  angle  valves 


3  I  Cast  iron  gate  valves 


Cast  steel  and  forged  steel  globe  valves 


5  Cast  steel  and  forged  steel  angle  valves 


6  Cast  steel  and  forged  steel  gate  valves 


Bronze  globe  valves 


8  1  Bronze  angle  valves 


5  Bronze  gate  valves 


10  Cast  steel  gate  valves  fitted  to  hull 


1*1  Cast  steel  angle  valves  fitted  to  hull 


S-25 


General  requirements  for  inspection  of 
metallic  materials 


Standard  method  for  Inspection  of 
metallic  materials  _ 


General  requirements  for  inspection  of 
non-ferrous  metallic  materials 


Standard  method  for  inspection  of 
non-ferrous  metallic  materials 


Standard  method  for  inspection  of  plastics 


Standard  method  for  inspection  of 
vocd  material 


Standard  method  for  inspection  of 
rubber  material  . 


Standard  method  for  inspection  of 
adhesives 


Standard  method  for  inspection  of 
electric  equipment  materials 


Standard  method  for  inspection  of 
surface  treatment 


RATIO 

-NA12 

01, 

03) 

03 

01, 

03  j 

03 

01, 

03! 

03 

01, 

03  i 

03 

01, 

03 

03 

01, 

03 

03 

01, 

03 

03 

01, 

03 

08 

CX7Z  F-25 
STATUS  COvj, 


3/1  0 

JIS 


3/1  01 

JIS 


ASTa  H/I  01 
JIS 


3/1  01 

JXS 


JIS  3/1  01 


JIS  3/1  01 


JIS  3/1  01 


JIS  3/1  01 


SJ’  03  JXS  3/X  01 

Qo 


S-26 


ITEM 

EATIO  | 
-KALE 

Standard  for  qualitative  teat  for  paints 

03 

08 

Standard  for  qualitative  tesc  for  pigments 

03 

08 

Standard  method  for  preparation  of 

03 

specimens  for  paint  test 

08 

Standard  for  qualitative  test  of 

03 

liquid  paint  driers 

08 

Assessment  standard  for"  evaluation  of 

03 

environments  by  coated  specimens 

08 

Standard  method  for  measuring  the  specific 

03 

gravity  of  paints,  pigments  and  driers 

08 

Standard  for  performance  test  for  plastics 

| 

03 

08 

CATS  F-25 
STATUS  — GORY  COMM 


ASTM  N/I 


ASTM  N/I  02 


ASTM  N/I  02 


ASTM  N/I  02 


N/I  02 


ASTM  N/I  02 


ASTM  N/I  02 


S-27 


RATIO 

-HALS 


STATUS 


2  Inspection  standard  for  anchor 


2  I  Inspection  standard  for  anchor  dudsta 


3  I  Inspection  standard  for  rigging,  lines,  blocks' 


Inspection  standard  for  equipment  for  01,  03 

navigation,  signal,  firs  extinguishing,  ate.  08 


5  Inspection  standard  for  life  boats 


S  I  Inspection  standard  for  boat  davlts/vinches 


Inspection  standard  for  round  scuttles,  windows 


S-2S 


Short-term  Testing/Inspection  S  tandards 


HAJIO  ywimng 

-HALS  S1*™2 


CATS  ?-25 
-GORY  COMM 


General  requirements  for.  degree  of  protection  a  01,  03 
inspection  of  enclosures  for  electric  equipmenc  Q8  |  JIS 


2  requirements  for  inspection  of 

electric  esplosion  proof  equipmenc 


General  rules  for  temperature  tests  for 
.electric  ligating  fist  urea  _ 


General  requirements  for  via  ration  tests 
for  electric  equipmenc 


01,  03  JIS 

os  rzc 


01,  03  OL 
08 _  JIS 


01,  03 


Short-term  Testiag/Iaspection  Standards 


S-oO 


ITEM 

STATUS 

Inspection  standard  for  auxiliary  boilers 
on  board 

ns 

WI,  UJ 

08 

MASS 

Inspection  standard  for  fuel  oil  purifiers 

01,  03 
08 

MASS 

Inspection  standard  for  fuel  oil  purifiers 
on  board 

01,  03 

no 

WO 

MASS 

Inspection  standard  for  heat  exchangers 

01,  03 
08 

MASS 

Inspection  standard  for  pressure  gauges 

01,  03 

no 

UVJ 

ANSI 

WAoe 

iinww 

Inspection  standard  for  thermometers 

01,  03 
08 

ANSI 

MASS 

CATS  F-25 

—rimjv  rnvni 


Short-term  Testing/Inspection  Standards 

S- 


j  t  -  01^  03 

1  Inspection  standard  far  steel  pipe  aatarial  08  ~ 

I  AOw 


Inspection  standard  for  non-ferrous  pips 

aaterial  _ _ _ 

.  01*  03  ANSI  ij  ^  ^ 

3  Inspection  standard  for  plastic  pipe  aaterial  Q3  AS-=I  a  JJ 

■'  ■  MASS 

Inspection  standard  for  globe,  angle  and  01,  03  ^5 1 

gate  type  valves  08  tsq 


5  Insnectlon  standard  for  relief  valves 


01,  03 
03 


CATS 
— ■30RY 

F-25 

COMM 

3  13  | 

3 

13 

s 

13 

3 

13 

H 

j 

13 

Short- eera  Testing/Inspection  Standards 


5-32 


S-33 


NO 

ITEM 

ratio 

-NAL3 

STATES 

CAT 2 
-GORY 

7-25 

COM 

1 

| 

Accuracy  standard  for  access  hatch  cavers 

i 

06 

OS 

3333 

•  ASS 

ISO 

S/I 

03 

2 

Accuracy  standard  for  darrldc  boots 

06 

08 

HASS 

1 

S/I 

03 

3 

Accuracy  standard  far  vaachrrtlgat  doors 

06 

oa 

HASS 

Jf/I 

03 

S-34 


Short-term  Accuracy  Standards 


S-35 


MID-TERM  STANDARD  ITEMS 


M-0 


Bosun  score  invencory  (bosun  chair  etc.) 


2  I  Derrick  boons 


3  I  Goose  neck  brackets 


Topping  brackets 


5  Boom  rests 


Horn  cleats 


Davits  and  cranes  for  general  use 


8  Chain  cable  clenches 


9  Fair  leaders 


20  J  Wire  reels  for  mooring  ropes 


2i  |  Ladders  and  platforms  (on  exposed  deck) 


12  Ladders  and  platforms  (in  tanks,  holds) 


13  Ladders  and  platforms  (in  engine  room) 


3A  j  Ladders  (in  accommodation) 


15  Ship's  side  ladder  for  pilot 


16  I  Bulwark  access  ladders 


RATIO 

-NAL2 


04,  05 
08,  09 


02,  04 
05,  08 


STATUS 


CATS  F-25 
-GORY  COMM 


17  I  Doors  for  accommodation 


04,  05 
08,  09 


04,  05 
08,  09 


04,  05 
08,  09 


04,  05 
08,  09 


04,  05 
08,  09 


04,  05 
08,  09 


04,  05 
08,  09 


02,  04 
05,  08 


4,  05 
8,  09 


4,  05 
8,  09 


Mid-term  Products  Standards 


Jfid-cara  Produces  Standards 

M-2 


NO 


ITEM 


RATIO 

-NALS 


STATUS 


CATE  F-25 
-CrORY  COMM 


■Mid- term  Products  Standards 


M-3 


M-4 


Mid-term  Products  Standards 

M-5 


Mid- Cera  Products . S tandards 
M-6 


Mid-term  Products  Standards 


HATIO 

-SALS 


“  STATUS 


Design  standard  for  coating  by 
conventional  paint 


Design  standard  for  coating  by  enazy  paint 


-  Design  standard  for  coating  by  inorganic  sine 
3  ,  silicate  paint 


Design  standard  for  cathodic  protection 


Design  standard  for  impressed  current 
cathodic  protection 


Application  standard  for  coating  for  fittings 


Synods  for  coating 


Application  standard  for  sine-coating 
far  fittings 


9  Ha  rising  method  for  anchor  chain 


10 


HABAB 


1 

!  i 

02 

i 

S 

02 

i 

02 

i 

02 

i 

02 

! 

i 

02 

i 

02 

i 

02 

i 

02 

M-3 


NO 


ITEM 


RATIO 

-MALE 


STATUS 


CATE  F-25 
-GORY  COMM 


Design  standard  for  inert  gas/cargo  vent  system 


2  Design  standard  for  fire  extinguishing  system 


Design  standard  for  cargo  gears 


Application  standard  for  vires  and  ropes 


5  Design  standard  for  anchoring  (ground  tackles) 


5  Design  standard  for  mooring  system 


Design  standard  for  life  saving  appliance 


®  Design  standard  for  handrail 


9  Application  standard  for  protection  cover 


20  |  Design  standard  for  access  ways  and  ladders, 
I  etc. 


II  Application  standard  for  round  scuttles,  windows  jjg 


IS  Design  standard  for  deck  covering  and  tiling  ^ 


13  Design  standard  for  joiner  work 


Design  standard  for  sanitary  spaces  ^ 

Uo 


15  Design  standard  for  galley  and  pantries  ^ 


2g  Standard  arrangement  for  refrigerated  provision  04 
chamber  08 


2~  Design  standard  for  store  and  workshop  04 

arrangement  .  08 


I 

03 

I 

03 

I 

03 

I 

03 

I 

03 

I 

03 

I 

03 

I 

03 

I 

03 

I 

03 

I 

03 

I 

03 

1 

: 

i 

03 

i . 

03 

i 

03 

i 

03 

i 

03 

Mid-term  Design/Engineering  Standards 


-9 


Mid-cera  Desiga/Eagiaaeriag  S  usdards 


M-10 


n 


X32M 

RATIO 

-HALS 

Design  standard  for  air*  conditioning  system 

I  04 

I  OS 

Design  standard  for  provision  chamber 
refrigeration  system 

04 

08 

Design  standard  for  aechanical  ventilation 
system 

04 

07 

Design  standard  for  natural  ventilation  system 

04 

07 

Design  standard  for  ducts  and  trunks 

04 

07 

Standard  scope  of  supply  for  spares  and 
tools  for  air-can  Pinioning  plans 

04 

03 

Standard  scope  of  supply  for  spares  and 
tools  for  provision  chamber  ref.  plant 

04 

08 

Application  standard  for  ventilators 

64 

07 

1 

Application  standard  for  ventilation  fans 

04 

07 

STATUS 


amsi 

SHAHS 

ASn3Z 


CATS 

-GORY 

F-25 

COMM 

A 

05 

I 

05 

I 

05 

I 

05 

i/a 

05 

M/I 

05 

M/I 

02 

a 

05 

a 

05 

Mid- cera  Design/Engineering  Standards 
M-12 


RATIO 

-MALE 


STATUS 


CATS  F-25 
-GORY  COMM 


2  Design  standard  for  automatic  control  of 
propulsion  plant. 


2  Design  standard  for  automatic  control  of 
electric  generating  plant 


3  Design  standard  for  engine  alarm  system 


Design  standard  for  alarm  &  indication  system 


Recommended'  practices  for  electric  noise 
suppression  of  automatic  control  instrumen  tatio 


Design  standard  for  engine  control  room 

04 

07 

Installation  standard  for  sensor  &  detector 

04 

07 

Standard  method  to  predict  reliability  of 
automation  system 

04 

08 

IEEE 

I 

MASS 

AES 

I 

ABS 

I 

JIS 

I 

IEEE 

IEC 

D 

|  JIS 

I/H 

M-13 


RATIO 

-HALS 


Standard  procedures  for  preparation  of  contract 
plan  _ 


Standard  format  for  specifications  and 
purchase  order  sheets 


^  Standard  Use  for  submittal  of  drawings 


Standard  procedures  for  preparation  of 
operation  manna  i  for  raneuvering 


Standard  procedures  for  preparation  or 
operation  manual  for  loading 


Standard  procedures  for  preparation  of 


Design  standard  for  stability  and  subdivision 


.3  Standard  of  tank  compartment  names 


$  Design  standard  for  immersion  mark 


10  Design  standard  for  name  plates 


11  Design  standard  for  tannage  mark  and  load  line 


12 


STATUS  1 

1 

CATS 

-GORY 

MASS 

I/H 

ADS 

MASS 

1/3 

ADS 

MASS 

I/S 

ASS. 

MASS 

ISO 

1/3 

ADS 

MASS 

ISO 

1/3 

Standard  procedures  for  preparation  of 
spars  parts  and  eools  lists 


Standard  format  of  cargo  gear  particulars 
book 


(ISO)  1  07 


I/S  07 


A3S  1/3  07 


I/S 


M-14 


ITEM 

! 

RATIO 

-NALE 

Design  standard  for  power  system 

Is* 

o  o 

Design  standard  for  lighting  system 

04 

07 

Design  standard  for  navigation  and 
communication  system 

04 

07 

Design  standard  for  radio  system 

o  o 

vj 

Application  standard  for  marine  electric  cables 

04 

08 

Application  standard  for  watertight  cable  glands 

04 

08 

Design  standard  for  main  shaft  driven 
generator  system 

04 

07 

Design  standard  for  installation  of 
highvoltage  cables 

04 

07 

Application  standard  for  audio-signaling  & 
pilot  lamps  inside  enclosed  spaces 

04 

08 

Standard  scope  of  supply  for  spare  parts  of 
electric  equipment 

02 

04  ! 

STATUS 


CATS  F-25 
-GORY  COMM 


I/H  10 


M-15 


NO 

1724 

3A7I0 

-HALS 

STATUS 

CATS 
-go as 

?-25 

COMM 

■ 

Design  scandard  for  machinery  head 
ba lanes 

04 

07 

HASS 

i 

11 

2 

ucaxj^a  04.4UIM4U  *W4  fa— faW.fa 

diesel  engines 

04 

07 

HASS 

i 

11 

3 

Design  scandard  for  scarring  air  line  for 
diesel  engines 

04 

07 

ABS 

i 

11 

■ 

Design  standard  far  F.Q.  line  far  diesel  engines 

04 

07 

HASS 

i 

11 

Design  scandard  far  L.O.  line  far  diesel  engines; 

04 

07 

HASS 

i 

11 

6 

Design  scandard  far  ashausc  system  far 
diesel  engines 

04 

07 

HASS 

i 

11 

■ 

Design  scandard  far  supply  and  exhaust 
veneLlaeian  sysees  far  boilers 

04 

07 

HASS 

i 

11 

3 

Design  scandard  for  caneral.  air  syseea  for 
machiaaty  pare 

04 

07 

HASS 

i 

11 

9 

Design  scandard  for  feed  water  syseea  for  boiler 

04 

07 

HASS 

i 

11 

10 

Design  scandard  far  L.O.  line  for  shafting 

04 

07 

HASS 

i  _ 

11 

n 

Scandard  performance  criteria,  for  machinery 

04 

03 

HASS 

i 

11 

is 

Design  scandard  far  seem  cube  bearing  bush 

04 

03 

HASS 

i 

11 

13 

Installation  standard  for  pressure  gauges 

04 

03 

HASS 

i 

11 

14 

Installation  scandard  far  cheraoaecars 

04  ; 

03  ! 

HASS 

i  . 

B 

15 

Scandard  scape  of  supply  for  main  engine 
spare  parts  and  tools 

02 

04 

HASS 

S/.I 

11 

16 

Scandard  scope  of  supply  for  auxiliary  machinery 
spare  pares  and  cools 

02 

04 

VTA 

vr  /y 

a/  1 

B 

17 

Scandard  3cope  of  supply  for  spare  parts  and 
tools  of  shafting 

02 

04 

- 

N/t 

B 

Mid-esra  Design/Sngineering  Standards 


M-16 


NO 

ITEM 

TUTIO 

-HALS 

STATUS 

CATS 

-uOHY 

?-25 

COMM 

■ 

Design  standard  for  steam  and'  asaausc 
piping  system 

04 

07 

MASS 

ASS 

T 

IS 

Design  standard  far  feed  water  piping  system 

04 

07 

MASS 

ASS 

I 

13 

3 

Design  standard  for  fresh  water  piping  system 

• 

04 

07 

MASS 

I 

13 

H 

• 

Design  standard  for  hot  water  piping  system 

04 

07 

MASS 

I 

13 

Design  standard  for  sea  water  piping  system 

04 

07 

MASS 

A3S 

I 

13 

6 

Design  standard  for  bilge  piping  system 

04 

07 

MASS 

ASS 

I 

13 

■ 

' 

Design  standard  for  ballast  piping  system 

04 

07 

MASS 

ASS 

I 

13 

Design  standard  for  fnel  oil  piping  system 

04 

07 

MASS 

I 

13 

9 

Design  standard  for  lubricating  oil 
piping  system 

04 

07 

MASS 

ASS 

I 

13 

10 

Design  standard  for  heating  coils  in  fad  oil 

gj« 

04 

07 

MASS- 

ASS. 

I 

13 

-11 

Design  standard  for  cargo  oil  piping  system 

04 

07 

MASS 

ASS 

I 

13 

13 

Design  standard  for  fire  eaesingnishing 
piping  system 

04 

07 

MASS 

SOLAS 

ISO 

I 

13 

13 

Design  standard  for  eaapressed  air 
piping  system 

04 

07 

MASS 
A3S  ! 

.ISO 

i 

13 

14 

Design  standard  for  air  escape,  overflow  and 
sounding  pipes 

04  ; 
07  | 

MASS 

ANSI 

*.  i 

13 

» 

Design  standard  for  scupper  pipes 

04 

07 

MASS 

I 

m 

IS 

|  04 

Design  standard  for  soil  pipes  j  07 

0L 

I 

13 

17 

04 

Design  standard  for  hydraulic  piping  system  I  07 

- 

I 

13 

Mid-cerm  3 eaign/Zngin earing  S  tandards 


M-13 


NO 

ITEM 

RATIO 

-KALE 

STATUS 

CATE 

-GORY 

F-25 

COMM 

18 

Design  standard  for  tank  cleaning  system 

o  o 

MASS 

I 

B 

19  ' 

Design  standard  for  valve  remote  control 
system 

04 

07 

A2S 

I 

13 

20 

Design  standard  for  pipe  insolation 

04 

07 

MASS 

MIL 

N/I 

13 

21 

Design  standard  for  distance  piece  fitted  to 
hull 

04 

07 

ABS 

I/H 

13 

22 

Application  standard  for  special  valves 

04 

08 

- 

I/H 

13 

g 

Application  standard  for  pipe  bands  and  0-bolts 

04 

08 

BV 

H 

13 

24 

Application  standard  for  threaded  outlets 
and  plugs 

04 

08 

- 

* 

13 

25 

Application  standard  for  strainers  and  filters 

— 

Ol 

m 

H 

13 

26 

Application  standard  for  scuppers 

04 

08 

- 

H 

13 

27- 

Application  standard  for  drain  separators 

04 

08 

- 

H 

13 

28 

Application  standard  for  rose  boxes  and 
rose  plates 

04 

08 

mm 

H 

13 

29 

Application  standard  for  bell  mouths 

i 

04 

08 

H 

13 

20 

Application  standard  for  sounding  caps 

04 

08 

- 

H 

13 

31 

Application  standard  for  air  pipe  heads 

04 

08 

- 

H 

13 

32 

Application  standard  for  pipe  expansion  joints 

04 

08 

- 

H 

13 

33 

Application  standard  for  fittings  of  valve 
operating  spindles 

04 

08 

- 

H 

13 

34 

Application  standard  for  steam  traps 

04 

08 

- 

H 

13 

Mid- Cera  Design /Engineering  Standards 


NO 

rrsM 

BAXIO 

-SALS 

STATUS 

CATS 

-SORT 

?-25 

COMM 

1 

j 

Terminology  for  drafting  i 

01 

04 

JXS 

N 

93 

2 

Terminology  for  lighting 

01 

04 

jxs 

3 

93 

3 

Terminology  for  valdiag 

01 

04 

J1S 

3 

9-3 

4 

Tarainology  for  colour 

01 

04 

J1S 

B 

93 

5 

Tarainology  for  sound 

01 

04 

JIS 

B 

93 

6 

Tarainology  for  control  and  automation 

01 

04 

JXS 

S 

93 

7 

Tarainology  for  naclaar  energy 

01 

04 

JIS 

3 

93 

S 

9 

i 

10 

11 

12 

1 

| 

13 

j 

I  _ 

14 

15 

16 

17 

Hld-eexa  Design/Snginaering  Standards 


M-20 


Deck  paint 


Paint  for  shell  plate 


3  Paint  for  bottom  plate 


Paint  for  tanks 


5  Anti-corrosive  paint  for  general  use 


6  Preservative  oil 


9  Preservative 


10  Colour  chip 


RATIO 

-MALE 


STATUS 

CATS 

-GORY 

F-25 

COMM 

MARAD 

MASS 

FED 

S/I 

02 

MARAD 

MASS 

FED 

N/I 

02 

MARAD 

MASS 

FED 

S/I 

02 

MARAD 

MIL 

S/I 

02 

MARAD 

MASS 

FED 

N/I 

02 

MIL 

N/I  . 

02 

MARAD 

FED 

MIL 

S/I 

02 

FED 

N/I 

02 

FED 

N/I 

02 

FED 

N/I 

02 

Mid-term  Functional  Performance  Standards 

M-21 


Htd-eera  Functional  Performance  Standards 


M-22 


Hid- tern  Functional  Performance  Standards 


M-23 


Mid- cera  Functional  Perforaance  Standards 

M-24 


Hid- term  Functional  Performance  Standards 


•25 


24-26 


UJ  J  _  _ __  _ J _ -i  r* JT _ _ r»  _ 1 _ 

tutt-bcua  r  uuuliuucu  it  etionMncc  otanttaroa 


M-27 


M-2S 


Inspection  standard -for  hose  test  of 
weather  tight  cover 


*  Inspection  standard  for  operation  of 
cargo  hatch  covers  on  board 


Inspection  standard  for  fire  extinguishing 
system  on  board 


Inspection  standard  for  cargo  gears  on  board 


5  Inspection  standard  for  derrick  booms 


*ATIQ  STATUS  CATE  F-25 
-MALE  3iAiua  -GORY  comm 


01,  03 
08 


g  Inspection  standard  for  goose  neck  brackets, 
topping  brackets  _ 


Inspection  standard  for  inert  gas/vent  system 
on  board 


®  Inspection  standard  for  steering  gear 


g  Inspection  standard  for  hoists/cranes 
(except  cargo  handling) 


2o  Inspection  standard  for  operation  of  launching 
equipment  for  life  boats  on  board 


2i  Inspection  standard  for  operation  of  ship's 
side  ladders  on  board 


01,  03  MASS 
08  ABS 


01,  03  MASS 
08  ASS 


03,  03  vacc 
08  ilASS 


£•  03  MASS 
08 


03  ABS 

08 


3  MASS 
ABS 


03  MASS 

08 


32  Inspection  standard  for  furnitures 


33  Inspection  standard  for  plumbing  fixtures 


34  Inspection  standard  for  galley  equipment 


15  Inspection  standard  for  hospital  equipment 


M  03  11153 


3  0L 
FED 


H  03 


N  03 


N  03 


oJ’  03  ^SS  h  '  03 


Mid-term  Testing/Inspection  Standards 


29 


Mld-cera  Tesclng/Iaapection  3  candards 


M-30 


ITEM 

UATIO 

-NALE 

Inspection  standard  for  air  conditioning  plant 

03 

08 

Inspection  standard  for  refrigerating  machine 

01,  03 
08 

Inspection  standard  for  fans 

01,  03 
08 

Inspection  standard  for  air  conditioning 
system  on  board 

01,  03 
08 

Inspection  standard  for  provision  refrigerating 
system  on  board 

01,  03 
08 

Inspection  standard  for  mechanical  ventilation 
system  on  board 

03 

08 

Inspection  standard  for  thermo  tank 

03 

08 

STATUS 


CATE 

-GORY 

F-25 

COMM 

I/H 

i 

05  1 

1  ! 

I 

05 

| 

I 

05 

I 

05 

N/I 

05 

I/H 

05 

I/H 

05 

M-31 


Hid- Cara  Teadag/Iaapacrion  Standards 


M-32 


M-33 


M-34 


NO 

ITEM 

RATIO 

-NALE 

STATUS 

CATE 

-GORY 

F-25 

COMM 

■ 

Inspection  standard  of  electric  installation 
on  board 

03 

08 

ABS 

EEC 

I/H 

10 

Inspection  standard  of  electric  systems 
on  board 

03 

08 

ABS 

IEC 

I/H 

10 

. 

3 

Standard  of  quality  control  for  electric 
.systems  on  board 

03 

08 

- 

I/H 

10 

■ 

Inspection  standard  of  electric  equipment 

03 

08 

- 

I/H 

10 

Inspection  standard  of  generator 

01,  03 
08 

MASS 

ABS 

IEC 

D 

10 

6 

• 

■ 

9 

♦ 

10 

1 

| 

11 

12 

13 

14 

15 

16 

17 

Mid-term  Testing/Inspection  Standards 


M-35 


2  Inspection  standard  of  main  diesel  engine 
on  board  _ 


^  Inspection  standard  of  propeller 


Inspection  standard  of  engine  for  generator 


J  I  Inspection  standard  of  generator  on  board 


HATIO  CATS  F-25 

-SALS  acuus  -GORY  COHH 


01*  031  MASS 
08  JIS 


01,  03 

08 


01,  03 
08 


01,  03 
03 


Inspection  standard  of  exhaust  gas  econo miter 


Inspection  standard  of  eshausc  gas  economiser 
on  board 


3  i  Inspection  standard  of  shafting 


9  }  Inspection  standard  of  shafting  steady  bearing 


10  I  Inspection  standard  of  stern  cube  bush 


11  I  Inspection  standard  of  air  reservoirs 


12  Inspection  standard  of  air  compressor 


13  T 


comoressor  on  board 


14  Inspection  standard  of  pump 


on  standard  of  fan 


16  Inspection  standard  of  steam  separator 


03 

08 


on  standard  of  distilling  plant  on  board!  qq  MASS  I 


M -36 


Standard  method  of  nondestructive  inspection 
for  welding  part 


Standard  method  of  ultrasonic  Inspection 
for  welding  part 


_  Standard  method  of  radiographic  inspection 
^  for  welding  part 


Standard  method  of  tensile  and  fatigue  test 
for  welding  part 


5  Inspection  standard  of  heat  treatment 

for  welding  part  _ 


g  Standard  method  of  tensile  test  for  welding 
joint 


Standard  method  of  bend  test  for  welding 
joint 


8  Inspection  standard  of  seam  welding 


9  Standard  method  of  cracking  test  for  welding 
_  part  _ ~ 


10  Standard  of  torelance  for  welding 


11  Standard  method  of  corrosion  test  for  cladding 


12  Standard  method  of  tensile  test  for  cladding 


13  Standard  method  of  impact  test  for  cladding  ' 


Standard  method  of  qualification  test 
for  welding 


2^  Standard  method  of  qualification  test 
for  brazing 


RATIO 

-NALE 

STATUS 

01,  03 

ABS 

08 

ASIM 

01,  03 

ABS 

08 

JIS 

iso 

01,  03 

ABS 

08 

i 

JIS 

01,  03 

ABS 

08 

. 

i 

01,  03 

ABS 

08 

JIS 

01,  03 

ABS 

08 

JIS 

01,  03 

ABS 

08 

JIS 

01,  03 

JIS 

08 

1 

■ 

JIS 

01,  03 

ISO 

08 

01,  03 

ABS 

08 

JIS 

01,  03 

ABS 

08 

JIS 

01,  03 

ABS 

08 

JIS 

03 

ABS 

07 

JIS 

03 

JIS 

07 

CATS 

-GORY 

F-25 

COMM 

N/I 

12 

N/I 

12 

N/I  12 


N/I  12 


N/I  12 


N/I  12 


N/I  12 


N/I  12 


N/I  12 


N/I 


N/I  12 


N/I  12 


N/I  12 


Mid-term  Testing/Inspection  Standards 

M- 


NO 

IT2T 

RATIO 

-NA12 

STATES 

CATS 

-GORY 

I  ?-2 5 

1  C0MH 

» 

1 

Sosa  valve 

01 

03 

08 

- 

13 

2 

Inspection  standard  of  control  valve  j 

1 

01 

03 

03 

an. 

I 

13 

3 

i 

Inspection  standard  of  actor  valve 

01 

03 

08 

- 

I 

13 

■ 

Inspection  standard  of  solenoid  valve 

■ 

mm 

I 

13 

1  5 

Inspection  standard  of  butterfly  valve 
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03 

03 
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~ 

13 

■ 
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■ 

- 
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06 
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Accuracy  standard  for  dimension  of  gas  cutting 

06 
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06 

08 
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06 

08 
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Accuracy  standard  of  propeller  shaft 

06 

08 
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Mid-term  Accuracy  Standards 
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04 

08 
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5 
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04 
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Design  standard  of  watertight  bulkhead 

04 

08 
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a 

04 

■ 
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04 

08 
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a 
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Design  standard  of  swash  bulkhead 

04 

08 

HASS 
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04 
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Design  standard  of  compensation  for  bulkhead 
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04 

08 
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a 

04 

10 
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04 

08 
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a 

04 

11 
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04 

08. 
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04 

12 
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04 

08 
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a 
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04 

08 

ABS 
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04 
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04 
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04 
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04 

08 
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Design  standard  of  winch  house  construction 

04 

08 

- 
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04 

Long-term  Design/Engineering  Standards 
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STATUS 


13  Design  standard  of  deck  store  construction 


19  Design  standard  of  cop  side  tank  construction 


20  Design  standard  of  hatch  coaming 


21  Design  standard  of  chain'  locker 


Design  standard  of  pillar  and  stanchion 


Design  standard  of  vent  crunk  fitted  on 


24  Design  standard  of  superstructure  construction 


25  Design  standard  of  vied  reflector 


2g  Design  standard  of  air  guide  plate 
for  smoke  prevention 


Design  standard  of  rudder  and  rudder  stock 


23  Design  standard  of  stern  frame 


Standard  method  for  prediction  and  control  of 
hull  vibration 


20  Standard  method  of  fatigue  strength  calculation 
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General  requirement  of  calibration  f 


2  General  requirement  of  certification  for  aeter 


3  General  requirement  of  certification  for  vessel 


Standard  of  underwater  inspection  in  lien  of  01 

drydocking  survey  03 


5  General  requirement  of  aoael  test 


6  General  requireaent  of  workshop  test 


Standard  method  of  environmental  test 
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ITEM 
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Application  standard  of  welding  nacnine 

G6 

03 

Work  procsss  standard  for  welding 

06 

08 

Work  process  standard  for  brazing 

06  ! 
03 

Application  standard  of  welding  aethod 

06  | 
os  : 

Work  orocess  standard  for  stress  relief 
after  welding 

06 

03 

Work  process  standard  for  beat  ereamsne 
after  welding 

06 

08 

Standard  control  parameter  for  welding 

06 

08 

Work  process  standard  for  corrosion  control  of 
welded  parrs 

06  i 
08  ! 

I 
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CONTENTS  OF  STADARDS  DOCUMENTATION 


Forr  (use) 


APPENDIX  II-C 

CONTENTS  OF  STANDARDS 

DOCUMENTATION 

The  deecriptions  that  shold  be  contained  in 
standards  documentation  are  as  follows: 


1.  SCOPE  OF  APPLICATION 

The  characteristics  of  the  standard  should  be 
clearly  described  together  with  the  standard's  name, 
including  the  following. 

1)  Scope  of  application 

2)  Extent  and/or  conditions  of  usage 

3)  Usage  excluded 

4)  Standards  referred 

5)  Other  necessary  remarks 

2 .  STANDARDS  FEATUEES 

The  standard's  structure,  shape,  size,  dimenaiona, 
material,  functional  Performance,  rnanufacmring 
methods, usage,  etc.  should  defined  to  describe  its 
features.  These  description  will  be  comprehensible 
by  listing  them  in  a  Table,  using  symbols  (e.g. 
alphabets,  numerals)  to  define  their  grade  or  class. 

The  following  is  an  example  of  the  Table: 


Features 

Structure,  shape. 

Method  of  description 
- type 

Watertight, 
Bound  type. 

Size,  dimensions. 

(indicate  meeeuree) 

Ax  B  x  C 

Material, 

(name,  grade) 

Cast  iron. 
Grade  A. 

Characters, 

l  physical 
characteristics) 

Hard,  fire¬ 
proof. 

Appearance,  mode. 

... _ mode 

T.irpajd 

Manufacturing 

method. 

_ _ method 

A  Method 

purpose, 


Transfor  of 
water. 


Sfcf  ftmy  method, 

System,  ..........  system 


Xmal 
Fuel  system. 


3 .  EXPLANATIONS 

To  provide  a  clear  understanding  of  the  back¬ 
ground  to  the  users  of  the  standard,  it  is  advisable 
to  add  sections  to  the  document  describing  how  the 
standard  had  been  developed  This  explanation  will 
also  facilitate  identification  of  the  logic  when  any 
revision  is  required  in  the  future. 

The  explanations  should  inciude  the  following 
notes 


1)  The  objective  of  the 

i)  Necessity  of  the  standard 

ii)  Boundary  condition,  etc. 

2) procese  of  development 

i)  Date  of  development  and  issuer  of  the 

standard 

ii)  Name  of  developer  or  drafter  and  the  date 
the  draft  wasiisued 

iii)  Name  of  the  organization  which  evaluated 
the  draft  and  the  date  when  the  evaluation 
was  completed 

iv)  The  date  the  standard  wee  issued  or 
enacted 

3)  Technical  back  data: 

Technical  back  data  and  calculations  that  con¬ 
stitute  the  standard,  and  basic  conditions  to  attain 
the  standard’s  objective. 

4)  Rational  of  revision: 

The  rationale  of  revision,  its  contents,  date  of 
revision. 

4.  REFERENCES 

Examples  of  JIS  standard  documentation  are 
attached  for  reference. 


C 


JK 


TTOOUim 


F  2001-1979 


Bnflrrrttt 


2. 

Thar  hfwi>  lad— trial  Stjadwrispsaligbogairfsqarriap— . 


Tbs  ^sagnici8QS»  days  aarf  dssssariaas  ring  cessions  ts  Hnsraaed  riaosotfee  fiSr‘fi|g5iBeawgs 


(1)  The  hefht  of  badorite  h  :t  the  mini  mom  iri^uit.  la  ths  om  of  Goaf  tiw  boOxtd  dtrvctiy  os  ifcs 
and  dade  taober  pdctiont.  isowvcc*  ths  m p  of  hoopoes  anil  bs  dmtad  above  th*  bode  ptanJc  by  « 
kxxt  15’mrsL 

(2)  Tbs‘<5imcisr  of  appttnbk  moo  gnot  for  irwamra  tbs  mitim—i  mat  of  tops  lbs  greastfr  ofboifasd 

(3)  Tbs  Gssfoc  ibm  c— n  names  of  aapa  handling  any  o«  Good  mya/iad  by  the  wrino. 


Th« 


mfl  ojuibwa  to  Toots  I* 


Table! 


ZJ 

Ctmmmmmrn. 

X 

fmtL 

JB  C3f0b$M  4t.  JS  C  :iQ1*SS4U  JBG  3WX7C3}«r  sne  42, 
me  JXS  C  X5MTZT3X  «r  OTT<2 

2 

|  JtS  C3l0fcSM4t  «*  JZSC3I01-SSU 

uokteaaSbiiarirfSap— n  forj 


lofi 


Tbs  bolted  ana  b m  rfrrignttrd  by  (ht  dels  sod  aononri  rffinrtrr  (ofitesd  snth  N  foe  Xbg»iT  Good).  Jg 
asnbcr  say  be  «ad  «  plan  of  tbs  litis. 

Fimpfr  MM!M«rJSF:OOMOO 
-  M«S  100  N  «r  J1S  F  2001-100  N 


ASC310I-  Rolled  Sud  for  General  Streams 
JtS53iC6  —  Rotfcd  Slvck  for  welded  Street*** 

.  J1S  G  3454  —  CaibooSud  Pipes  for  PnoncSona 

J1SC3456  —  Csiboo  3ird  Kpa  for  Tcmocmia*  Servios 
JKC3S^-%ggs« 

J1SLZ701—  Hard  and  East  Ftb«c  Ropes 

Rstead  Standard: 

.  JCC3153  — >  D«p»»PO«tt,  Weigh*  and  Pcmmribk  Vrotioctof  Hot  Rnttarf  Sftrl  Plates,  Stem  and  Strip 


c-(D 


*  s  i  b  a  s  a  f  ? u  j  5  s  s  I?  a  i Is  a  a  a  ?  ? 


H  K  a  8  f  s  i  3  a  Is 


Oria— 

M— .tw>w|iii4 

n 

00 

KB 

■9 

■9 

j  ^W“ 

^  wo  i**H 

100 

4  i  *  1 

4  1 

4 

* 

«*»  1 

3C  ai 

123 

4  1  2  1 

4  1 

4 

« 

aa  | 

M  a 

100 

4 

* 

* 

4 

0 

1  <«  1 

at  <a 

a 

J 

* 

« 

* 

ay  1 

ll  T*t 

a 

4 

*  i 

4 

» 

X» 

at««! 

313 

‘ 

s 

10 

« 

2« 

®  1 19*1 

323 

J 

18  i 

a 

JU  s  : 

a  1233? 

400 

* 

‘ 

ia  j 

14 

•JXt 

32J3MI 

<9 

* 

* 

a  1 

* 

«•  1 

39  ms 

500 

* 

t 

a  | 

10 

m 

200 

* 

« 

w  I 

» 

» 

EM  j 

cm 

» 

9 

-  I 

» 

* 

Hat  J 

710 

* 

u» 

<«  1 

« 

10 

1  =3  •  i 

22t»M 

'  209 

« 

»  i 

a 

« 

!  »»  i 

a  mi 

t 

Smm 

IXTCT^l 

mmmmk 

M 

1 

•  .  . 

J  J-UT 

?S^4 

'mm 

. 

(4*  123 

(4x  373 

■ 

im 

* 

* 

*  | 

«  1 

39 

i* 

•  123 

» 

»  - 

»  1 

« 

1  20 

IS 

»  i 

iu- 

ia  .j.  !»  i 

» 

1  3 

a 

a 

20 

its 

«  1 

03 

i  20 

3 

a 

13  . 

»  1 

-** 

i  *2 

30 

323 

a 

a 

3 

1  3S 

a 

a 

a 

— 4 

=■« 

1  « 

« 

409 

30 

3 

3 

^  ‘ 

r  ■« 

3 

490 

112 

3 

a 

i  “ 

3 

a 

312 

|  312 

«-» 

» 

i  » 

i  “ 

200 

49 

sw 

312 

as 

j  100 

1  73 

430 

- 

37J 

40 

120 

710 

-  . 

« 

422 

40 

1  1=9 

** 

fi 

- 

41 

4« 

422 

1  - 

- 

-  - 

09  U  « 

4Wt0n« 

/<s 


C-<4) 


FMMns  53003.1975 

General  Requirements  far  Construction  of 
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Tbit  JifUiw—  Industrial  Standard  specifics  general  require 
fittings  (herriaafter  referred  to  as  “Stung").  the  fight  mom 
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XI  Germriae  ttirirtanc  Mararisk  Thecocroxiun  ratiiruK  materiahai*  mainly  os  foflo— C 

Copper,  brass,  bronze.  aiemi  copper  alloy.  beryUiuoi  copper.  mefed  copper  zac  alloy.  mdcci  copper  a 
alloy, rnckei copper  aiummium alloy, austemin  mirniiun  fsuumtstmL 

X2  n—  urinl— if  Mstcriak  Tbe  flniw  irnnftit  onurnit  aw  thou  «Wc h  do  not  uasnit  (hi. 
They  my  penally  bun  maibi  tests  described  below,  but  the  length  of  the  damaged  portion  resulting  from 
burning  shall  bo  <50  mm  at  Jem» 

(1)  The  text  shafl  be  carried  out  at  noamai  temperatm  und 

(2)  Tbe  tett  prior  shall  be  a  smp  of  130  mmtong  or  wore,  10* 

(3)  Urn  test  prior  shag  be  impended  by  thin  metalSc  writ  or  the  Eke  dtk  tbe  1 
inclined  by4S*  and  the  traasuercalaxgbegtghoriaontallY  bcld. 

(4)  By  tang  a  Bmmm  burner  for  acy  gee.  Him shall  bean adjusted  that  if  may  become  *wtical in the 
air  with  flame  height  bring  approximately  125  man  and  its  blue  flame  pactm*  being  approxmatriy 
33  onn.  and  the  rep  of  the  bhm  flame  portion  shall  be  applied  to  the  kwr  end  of  test 
AppSorion  of  the  flame  shall  be  repeated  flue  amo  at  lSuecood  suemh.  oca  bong  foe  15: 
at  a  time. 

23  Double  Insulation  Tfrculouck  amis  lion  means  to  provide  an  qnnhnon  for  metallic  operating parts, 
etc.  in  addition  to  the  ordinary  functional  insulation  in  order  to  protect  the  human  body  from  eketne  shocks 
earned  by  breakdown  of  the  functional  insulation  of  fixungs.  . 


X*  Typsof  Htri-gs 

XI  Grmfiatiom  by  CrmrfTriam  of  Iiwngiri— 
according  to  conditions  of  isstalliriou: 

(1)  Surface  types  Surface  type  i 
thecrifiagorwaS. 

(2)  Frisk  type:  Htah  type  annas  each 

aaibeae2mgorw*JL 

32  OaBfliouon  by  Waterproof  Protection 
accordance  with  waterproof  grador 


Tbe  fittings  shall  be  Hamfind  into  the  fofiowuig  typm 
t  that  fittings  are  atstafled  on  tbe  surface  of 
i  that  flttatgs  arc  partly  or  a 
Tbc  finings  shall  be  dasafied  into  tbc  fofiowiiig  types  ae 


(1)  Drip-proof  type  There  shall  b«  found  no  sign  of  penetration  of water  considered  detronenui  when 
tested  in  accordance  wjth  Gass  1  sprmUiag  ten  speofied  in  JIS  F  3QQL» 

(2)  Splash  proof  type;  There  shall  be  found  no  sign  of  penetration  of  water  conodercd  detrimental 
when  tested  us  accordant  with  Gan  2  sprinkling  test  specified  in  JIS  F  3001. 

(3)  Weather-proof  type:  There  shall  be  found  no  sign  of  penetration  of  water  considered  detrimental 
when  tested  in  aixorritact  with  Gass  3  sprinkling  test  specified  in  JIS  F  3001* 

(4)  tmmerrien  proof  types  There  shall  be  found  no  sign  of  penetration  of  water  considered  detrimental 
when  tested  in  accordaocw  with  Gass  l  oc  2  inuaessaon  test  specified  in  JIS  FS0QL 


The  components  of  fit  tings  shall,  as  a  rule,  be  as  specified  is  Japanese  Industrial  Standards  and  suited  for 
the  purposes  of  fittings.  As  for  materials  and  construction.  6  and  7  of  this  standard  dud  be  applied.  Mam  cam. 
poaents  dull  comply  with  tbe  following  requirements: 

(1)  lampholder;  Lamp  bolder  shall  be  as  specified  in  JIS  F  3401  or  the  equivalent.  Tbe  equivalent 
unci  shall  comply  with  the  following  requirements 

(a)  Insulator  shall  be  of  porcelain,  moulded  synthetic  tesm.  or  the  like. 

(b)  When  any  terminal  k  aeocsuuy.  It  shall  be  provided  m  a  position  that  h  free  from  electric 

.  -shock.  *•  .  *  :  -  .  .r’-.* 

(c}  Conductriu  pul  haring  spring  action  shall  be  of  phosphor  broom  or  beryffie 


C-<5) 


C<6) 


-9o— 


Ct)  Some  pmtmm  of  Gtuo*  ou£  ho  opto  of  mm+umm f  j^UtwK  wwftfc  for  < 

dmanai  of  Lhr  fttuod  c*w  «im  tittnai  fo»co  tt  apyboO  . . . .  *d  innof 

lof  fimtliJmlcoo (memf  iOethodyirtof  Jg  3  IQOUaobirtdbeoipaoo  ■>  7ao*o  I. 
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(ID 


typo  (lnkpsb4b*t<wffiMi 


Or  Loop  hoMar  voi  be  art  «  a*  km  t««  yooo—  L  It  ii  * 
thaoofiihaidfih^oeiyortooctooher.oorOii— dybyacw** 

(ID  Sadi  Gttiog  mqmm%  the  foocttooo fOboaaf  opaorf dmm aoOuoartga*  pmjtammc»t\mBikt.at 


Tahiti 


Up  to  JO 


tio awmiaa 


23  «*  ■ 


(IS)  CTahe  mi  ftboc  &m  UuJ  bo  tody  wy<Md.td  |iwww  dug  bt«i  t 
fck,er  tbeCfce. 

(1()  Htrhario  for  iaaOaat  ioaoOcoaoa ctief  external  obhx  tin  ft  rooipEy^oh  tho  fafloaopgrapaMO 
i  of  external  oWo  omk  Ottaap  M  m  a  rm k,  bo  1 
iioihe/ktorp. 

r  boroooo  food  1—1  aoQ  obte  tola  MW^Moamaf 


(m 


lor  cable  a^okk  |M  dog  bo  , 

b-*{7V  • 

for  yomfclo  typo  firaop.  m.  sks M  bo  of  adi 
r  SkodHotb  ayaoM  «  JtS  F 1304. 

(0  Tmakt*  typo  fitful  da*  bo  prtmrfod  oath  mood  obk  da—oo  ao  tha 

^r^TTtr'T  tittt  oak  ^ihli  xtirti  -nxfrriniil  Minnri  if  nbk  rfiaoo 
(ID  Birmp  Tiara  t  ifrrir  TTyhr.  ^[ht  fnr  mirhinioc  nrt  nr  rtirproirr  TTf hr  itiirt  ha  io  mofTnrrnl  Ttiif 
cables  oaoy  b«  4*»  *o  the  oavaotH  of  flask  jaaetc.  etc. 

(IS)  Betiop  ■boanwdaotofcaaao  50  Vor  mopeahaflbcptowrfad  wtthaocinhiot  c«— aw imiooMi 
yoouoo.onhaabeofaorta  cowrocoo otbotail—xoirUiiotbyio—  atkrawo . 

(19)  Fkiioppowahodoodiaotooha^ioo  boot  dnfl  ho  free  6o»  aorttfoo Hoauwadbyt— m— , 
(3D  fttoy  Kwok  »  foradjodo^  fijbt  o—  pootionprtheofaorto— raopo  tit  aflooo 

oMMb  ao4  eery  adjorUBa^  a*  du£  bo  Cn o  frooa  soda  Inotioo  «■  idmoaiiar  as  ooa 4  by 
nbiifiaa. 

(21)  ftoaog— dial  ^blicbC  or  floor  gao^fichUtofl  bo  of aoBhooooMnMOoodatia  6006010  ifiyyif 
orfeKof^—  fbKorfoooyfaooiTraorfby  2XS*ancbwoyactoiha  hootoniyito. 

(23)  Wboo  doth  or  the  Pa  m  mmd  for  a  abode,  Uofittby  dalboofaocboo— trocu— t^tiaopabte 

(33)  Syal  } - u  *  irp  -J>  J — ~>~t~  w'~1  * — r  hi  if  1  li  Hi  ■raimaa  r™iiiiTiie.  f 


(34)  flwiMaiyprflHby^M^jaaidt.bayodd  abb 
(25)  Bnao0  to  fao  oh4  «o  piaon  orboao  Mduoaot 


(24)  Cmw4  shaft  bo  of  sort  a  < 

’  ontfiooooMoftllwwi 

(37)  Sort  fituopi  ttac  ootbt  to*  Gd*  tbaoofb  aoy  part  other  thao  the  Z%k*  t 
I  ~  •  faS — *1  a  ihiifoupfifr.  if  nanonrj 
(3D  »lo»if  mil  o  piaaUarf  00  »aft  type  frtUop  ocboinw proof  oocror  CdK,a  bMoydog 
_ bo aitirtoh. The bbo4 o>  Jiait  ho  mommif  wwaanal  l«fiaoy>y 
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EXAMPLES  OF  SYSTEM  CODES 


APPENDIX  II -D 


EXAMPLE  OF  SYSTEM  CODES 


(Example ) 


2  >5 

1 

O 

Ld 

0  1  6 

1 

'  0  !  2 

I 

Committee  Technical  System  Item 
Code  Sub-Comm.  Code  Code 

Code 


Technical  Sub- 

System 

Item 

Committee  Code 

Code 

0  1 

0  1 

Steel 

(Material) 

0  2 

Non-Ferrous  Metal 

0  3 

Non-Metal 

0  4 

•  •  • 

Testing 

•  •  • 

9  9 

Miscellaneous 

0  2 

0  1 

Painting 

(Coating) 

0  2  • 

Insulation 

0  3 

Deck  Composition 

•  •  ■ 

9  9 

Miscellaneous 

0  3 

0  1 

Masts,  Derrick  Posts 

( Outfitting) 

0  2 

Doors,  Closing  Appliances 

0  3 

Outboard  Fittings 

0  4 

Ladders,  Hand  rails,  Awnings, 
Canvas  Covers  • 

0  5 

Communication,  Navigation 
Equipments 

0  6 

Life  Saving  Equipments 

0  7 

Galley,  Sanitary  Equipments 

0  8 

Fire  Fighting  Equipments 

0  9 

Anchors,  Anchor  Cables 

1  0 

Cargo  Blocks,  Ropes,  Shackles 

1  1 

Accommodation  Joiner  Work 

* 

* 

•  CM 

Air  Conditioning  System 

*  *  « 

9  9 

Mis  c  ellane  ous 

D-l 


It  am 


Technical  Su'd-  System 


Code 

Code- 

o  4 

0  1 

Hul 1  Structure,  General 

(Hull  Structure) 

0  2 

Large  Casting  4  Forging 

o  3 

Auxiliary  Machinery  Seats 

0  4 

Special  Steel  Structures 

•  a  • 

9  9 

Miscellaneous 

0  6 

0  1 

General  ( Inspection, etc. ) 

(Shi?  Control  4) 
(Automation  ) 

0  2 

Automatic  Control, Engine 

Room  Remota  Control  System 

o  3 

Machinery  4  Navigational! 

' 

Measurement  Instruments 

0  4- 

Electric  Noise,  Environment 
Conditions 

«  a  t 

9  9 

Miscellaneous 

0  7 

0  1 

General 

(General  -Sunoort) 

0  2 

Symbols,  Terminology,  Units, 

(Requirements  ) 

Maris,  etc. 

0  3 

Engineeing,  Production, 
General 

0  4 

Testing,  Inspection 

•  •  • 

9  9 

Misc  ellaneous 

0  3 

0  1 

Steering  System 

(Deci  Machinery) 

0  2 

Mooring  System 

o  3 

Cargo  Handling  System 

0  4 

Windlass 

III 

9  9 

Miscellaneous 

i  0 

0  1 

Electric  Outfitting,  General 

(Electric  4  ) 

0  2 

Generator  System 

(Electronics ) 

o  3 

Electric  Motors,  Heaters 

0  4 

Lighting  4  Signal  Lamps 

0  5 

Electric  Communication, _ 
Electric  Navigation  Equipmen 

D-2 


Technical  Sub-  System 

Committee  Code  Code 

10  0  6 

(Cont'd)  0  7 

0  8 

•  •  • 

_ 9  9 

11  0  1 

(Machinery)  0  2 

0  3 


0  4 
0  5 

0  6 
0  7 

0  8 
0  9 
1  0 

1  1 

•  •  • 

_ 9_9 

12  0  1 

•  •  * 

9  9 

13  0  1 
(Pipe  System)  0  2 

0  3 
0  4 
0  5 

*  •  a 

9  9 


D- 


I~em 


_ . _  t 

Wireless  Telegraph  System 
Cables 

Distribution  Fittings 
Miscellaneous 

Machinery  Outfitting,  General 

Main  Engine ,  General 

Shafting,  Propeller,  Reduction 
Gear 

Boiler,  General 

Burner,  Uptake ,  Funnel  & 

Attachments 

Auxiliary  Machinery,  General 

Aux.  Machinery  Prime  Movers, 

•Pumps,  Air  System,  Purifiers 

Heat  Exchangers 

Miscellaneous  Tanks 

Access  Arrangement  (Gratings, 

Ladders ,  Floors ) 

Invetories ,  Tools 
Miscellaneous 

General  (Inspection,  Quali¬ 
fication  of  Welders , etc. ) 

Miscellaneous 

Pipe  Outfitting,  General 

Basic;  Components  t Valves  * 

Flanges,  Joints) 

Hull  Piping  System 

Machinery  Piping  System 

Accessories 


Miscellaneous 


